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April 19. 1996 

Ms. Sheri Bianchin, RPM 
United States Environmental Protection Agency 
Region V (HSR-6J) 
77 West Jackson Blvd. 
Chicago, IL 60604-3590 

RE: Submittal of Correction Pages 
Dewatering/Barrier Wall Alignment Investigation Report 
ACS NPL Site RD/RA 
Griffith, Indiana 

Dear Ms. Bianchin: 

,\00021 

As indicated on Page 6 of the Dewatering/Barrier Wall Alignment Investigation Report. 
the results of the flexible-wan hydraulic conductivity/permeability tests (ASTM D5084) 
were not ready in time for inclusion with the report on the April 1 submittal date. The tests 
have since been completed and are submitted at this time for inclusion in the Barrier Wall 
Report. 

Please replace the fo1lowing pages in the previous submittal with the attached pages. Five 
sets have been included, one for each of the five reports submitted to you on April 1, 1996. 

Page 6 
Page 14 
Table 3 

In addition, please place the test results after the Appendix F tab. 

If you have any questions, or need additional copies, please call me at (630) 691-5020. 

Sincerely, 

MONTGOMERY WATSON 

/\dv qlik 
I 

Peter J. Yagt, Ph.D. CPG 
Vice President 

cc: Holly Grejda/IDEM (5) 
Steve Mrkvika. B&YWS (2) 

ACS Technical Committee 



13 LABORATORYANALY~S 

Soil samples which indicated VOC concentration greater than 8,000 ppm from the field GC 
analytical results, or PCB concentrations close to 10 ppm from the Ohmicron Rapid Assay 
Soil Field Test kit were sent to lEA Analytical Laboratories in Cary, North Carolina for 
confirmatory analyses in accordance with the Contract Laboratory Program (CLP) 
Statement of Work. 

A summary of the analytical laboratory results and comparison to the field GC and PCB test 
kits are presented in Table 2. The complete lEA Laboratory report is presented in 
Appendix E. 

3.4 GEOTECHNICAL LABORATORY ANALYSIS 

Geotechnical laboratory analysis performed at CGC, Inc. of Madison, Wisconsin included: 
grain size distribution (ASTM D422) for granular, Atterberg limits (liquid limit and 
plasticity index) (ASTM D4318), grain size distribution (ASTM 0422), and flexible-wall 
permeability tests (ASTM 05084) for samples from the clay confining layer. Rigid-wall 
falling head permeability testing was performed on four Shelby tube samples of the confining 
clay layer. 

Geotechnical laboratory testing for the soil-bentonite mix design and compatibility testing 
was not performed at this time. As previously stated, these tests will be performed by our 
construction subcontractor, as necessary, to select a soil-bentonite mix for sections of the 
barrier wall to be constructed as a bentonite slurry wall. 

Geotechnical analyses of selected soil samples were conducted in accordance with the 
Dewatering/Barrier Wall Alignment Pre-Design Work Plan, with the following exceptions: 

• Soil samples collected for grain size analysis along the proposed final alignment 
were analyzed at intervals greater than 200 feet. Because the original 200-foot 
spacing of soil samples for grain size analysis was based on a shorter length of 
alignment, increasing the proposed alignment length served to extend the distance 
between samples. Due to the consistent geology over the entire site, little 
variation in grain size was noted between borings located more than 200 feet apart 
(see Section 7). Soil samples were collected from all borings conducted during the 
investigation and are currently being stored. These soil samples will be available 
for additional grain size analyses in the future, if necessary. 

• A flexible-wall hydraulic conductivity/permeability test (ASTM 05084) was not 
performed on the one of the four clay confining layers samples (SB206) because 
there was insufficient volume of the undisturbed Shelby tube sample. 

• In addition to the flexible-wall hydraulic conductivity/permeability testing, rigid
wall falling head permeability testing (U.S. Army Corps of Engineers Method EM 
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GEOTECHNICAL REsULTS 

The geotechnical laboratory results performed on selected soil samples are summarized on 
Table 3. The laboratory reports are presented in Appendix F. 

The granular soils above the clay confining layer are generally classified as a fine to coarse 
sand with a trace to some silt and clay, and have the Unified Soil Classification System 
(USCS) symbols of SP, SP-SM, and SM. The clay confining layer is generally classified as 
clay with a USCS symbol of CL 

According to the rigid-wall falling head permeability testing (U.S. Anny Corps of Engineers 
Method EM 1110-2-1906 (VII)). the permeability of the clay confining layer ranged from 
1.7 x 104 cm/s (centimeters per second) to 2.4 x 104 cmls based on relatively undisturbed 
Shelby tube samples. Liquid and plasticity limits ranged from 28-30% and 11-14%, 
respectively (Table 3). 

The results of the flexible-wall hydraulic conductivity/penneability tests (ASTM 05084) for 
SB109 and SB151 show the permeability of the clay confining layer to be 2.0x104 em/sec 
and 2.4x10"', respectively. These data are consistent with the permeability values calculated 
from the falling head method. The result for sample SB212, using the flexible wall method, 
is two orders of magnitude greater than the result from the falling head method (Table 3). 
The sample used for the flexible wall method was observed to be more silty than the sample 
used for the fallling head method. 

Technical Memorandum Aprill5, 1996 ACS NPL Site RDIRA 
Dewatering/Barrier Wall Alignment Investigation Page 14 
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SoD Sample CoordJDates Sample 
Borlug Number NorthiD& Eastin& Depth 

Number (ft) 

SB-212 SS4 5759 S4S4 7-9 
SB-212 SS9 5759 54.54 17-19 
SB-215 SS5 6126 561.5 9-11 
SB-215 SSIO 6126 .561.5 19-21 
SB-217 SS4 6444 5603 7-9 
SB-217 SSIO 6444 5603 19-21 
SB-206 SS4 5856 .5013 7-9 
SB-206 SS7 5856 .5013 13-1.5 
SB-1.51 sss 6764 .5890 9-11 
SB-151 SS7 6764 5890 13-1.5 
SB-152 SS3 6(l;j1 5819 5-7 
SB-152 SSIO 6(l;j1 5819 19-21 
SB-221 SS2 63.54 .5138 3-.5 
SB-221 SS5 63.54 5138 9-11 
SB-109 SS3 1f1n 5308 5-7 
SB-109 SS8 7f1n .5308 15-17 
SB-136 SS2 6904 .5146 3-.5 
SB-136 SS6 6904 .5146 11-13 
SB-113 sss 7066 5422 9-11 
SB-113 SS6 7066 5422 11-13 
SB-112 sss 6935 5576 9-11 
SB-112 SS8 6935 5516 15-17 
SB-109 ST 1f1n 5308 19-21 
SB-lSl ST 6764 5890 23-2.5 
SB-206 ST 5856 5013 25.5-21.5 
SB-212 ST 5759 54.54 29-31 

~ 
ST = Shelby tube sample 
NA = Test not applicable to this sample 

Table3 
Geotechnical Laboratory Results Summary 

Barrier Wall Alignment Report 
American Chemical Service, Inc. 

Grllfttb, Indiana 

Uquld Plastktty Gravel Sand PlOO 
Umlt IDdo: Content Content Content 
(~) ('5) (~) (_~_l (~_l 

NA NA 0.0 86.9 13.1 
NA NA 5.5 87.1 7.4 
NA NA 4.0 87.5 8.5 
NA NA 19.8 76 • .5 3.7 
NA NA 32.4 62.1 5.5 
NA NA 0.9 83.9 15.2 
NA NA 0.2 92.0 7.8 
NA NA 0.0 90.9 9.1 
NA NA 14.2 82.4 3.4 
NA NA 9.2 87.6 3.2 
NA NA 5.7 87.2 7.1 
NA NA 11.5 76.3 12.2 
NA NA 0.0 90.5 9.5 
NA NA 0.2 87 • .5 12.3 
NA NA 0.0 96.6 3.4 
NA NA 11.4 80.6 8.0 
NA NA 2.0 93.0 5.0 
NA NA 4.2 88.4 7.4 
NA NA o.s 92.3 7.2 
NA NA 8.4 88.0 3.6 
NA NA 8.1 74.9 17.0 
NA NA 0.4 9.5.0 4.6 
30 14 1.9 7.9 90.2 
29 11 0.9 12.1 87.0 
28 12 3.3 14.3 82.4 
28 11 0.7 10 89.3 

NT= Sample net tested becauae of i¥Ufficient volume of undisturbed material 

T~ 

4119/96 

Penneabfllty 
uses Rf&lcl Wall Plo:dble Wall 

(emil) (cmfs) 

SM NA NA 
SW-SM NA NA 
SP-SM NA NA 

SP NA NA 
SP-SM NA NA 

SM NA NA 
SP-SM NA NA 
SP-SM NA NA 

SP NA NA 
SP NA NA 

SP-SM NA NA 
SM NA NA 

SP-SM NA NA 
SM NA NA 
SP NA NA 

SP-SM NA NA 
SP-SM NA NA 
SP-SM NA NA 
SP-SM NA NA 

SP NA NA 
SM NA NA 
SP NA NA 
CL 1.7B-08 2.0E-08 
CL 2.0E-08 2.4E-08 
CL l.BE-08 NT 
RP 2.4E-08 1.3E-06 
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Palling Head Permeability Test 
(Version 1.02) 

Project:CGC, Inc. Date: 03-Apr-96 
Project #:3941.01 Tech: DEO 

Sample:SB109, 19-21' Pile: 394101 Page:1 of 1 
cell #: 8 

Visual Descript:Lean clay 
**INPUT VALUBS** 

INIT. PINAL 
Sample Dia. (in) 2.86 2.86 Permeant: WATER 
Sample Ht. (in) 2.30 2.30 Permeant Specific Gravity: 1.00 
Tare & Wet (g) 200.5 616.0 Sample Specific Gravity: 2.70 EST. 
Tare & Dry (g) 188.5 539.1 COnfining Pressure (psi): 100.0 
Tare (g) 114.5 87.2 Burette Diameter (in): 0.250 
sample Wt. (g) 528.5 528.8 Burette Zero (em): 100.0 

**CALCULATED VALUES** 

MOISTURE (') 16.2 17.0 MAXIMUM GRADIENT: 12.2 
WET DENS. (pcf) 136.3 136.3 AVBRAGE GRADIENT: 10.6 
DRY DENS. (pcf) 117.3 116.5 MAX. B!'I'BCT. STRBSS (psi): 5.7 
SATURATION (\) 100.2 103.0 MIN. B!'l"BCT. STRBSS (psi): 4.3 

AVE. BPP'BCT. STRBSS (psi): 4.7 

------------------------------------------------------------------------------------
Date Time Temp Press. (psi) Readings (em) Flow Dif. ltv ** Ave. 

YY MM DD HH MM Co* BOT TOP CHAM BOT TOP ' em/sec 0,1 

------------------------------------------------------------------------------------
96 3 26 7 49.00 o.o 95 95 52.30 1.65 99.85 
96 3 26 8 40.00 20.0 95 95 52.75 1.80 99.50 -40.0 3.71:-08 
96 3 26 9 31.00 20.0 95 95 53.05 2.10 99.30 20.0 3.7E-08 
96 3 26 14 20.00 20.0 95 95 54.45 3.30 98.35 11.6 2.9E-08 
96 3 26 16 23.00 20.0 95 95 55.05 3.75 97.90 o.o 2.9E-08 
96 3 27 7 41.00 20.5 95 95 58.35 7.00 95.05 6.6 2.7E-08 
96 3 27 15 55.00 21.5 95 95 60.80 8.55 93.65 5.1 2.SB-08 
96 3 28 7 51.00 21.0 95 95 62.60 11.30 91.30 7.8 2.3B-08 
96 3 28 13 1.00 21.0 95 95 63.75 12.15 90.60 9.7 2~3B-08 

96 3 29 9 7.00 21.0 95 95 66.30 15.00 87.90 2.7 2.28-08 
96 3 29 13 32.00 22.0 95 95 67.35 15.55 87.35 -o.o 2.08-08 
96 3 29 15 41.00 o.o 95 95 67.60 15.90 87.15 
96 4 1 7 33.00 21.0 95 95 72.75 23.20 80.50 4.7 2.1E-08 1 
96 4 1 15 10.00 22.0 95 95 74.15 23.95 79.85 7.1 1.98-08 1 
96 4 2 7 23.00 21.0 95 95 74.40 25.40 78.35 -1.7 2.0E-08 1 

------------------------------------------------------------------------------------
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable ltv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.0E-08 em/sec 
7.9E-09 in/sec 



Falling Head Permeability Teat 
(Version 1.02) 

Project:CGC, Inc. 
Project #:3941.01 

Sample:SB151, 23-25' 
: 

Visual Descript:Lean clay 

sample Dia. (in) 
Sample Ht. (in) 
Tare & Wet (q) 
Tare & Dry (g) 
Tare (q) 
Sample Wt. (q) 

MOISTURE ( \) 
WET DENS. (pcf) 
DRY DEBS. (pcf) 
SATURATION (\) 

IHIT. 
2.85 
2.30 

211.4 
196.3 
116.1 
513.0 

FINAL 
2.85 
2.30 

598.5 
513.5 
84.0 

514.5 

18.9 19.8 
133.2 133.6 
112.0 111.5 
101.2 104.6 

Date: 03-Apr-96 
Tech: DBO 
File: 394102 

cell #: 9 

**INPUT VALUES** 

Permeant: 
Permeant Specific Gravity: 

Sample Specific Gravity: 
Confining Pressure (psi): 

Burette Diameter (in): 
Burette Zero (em): 

**CALCULA'l'ED VALUES** 

MAXIMUM GRADIBNT: 
AVBRAGB GRADIENT: 

MAX. Bl'l'BCT. STRESS (psi): 
MIH. BFFBCT. STRESS (psi): 
AVJ:. BFFBCT. S'l'RBSS (psi): 

Page:! of 1 

WATER 
1.00 
2.70 

100.0 
0.250 
1QO.O 

9.5 
8.9 
5.8 
4.4 
4.9 

EST. 

------------------------------------------------------------------------------------
Date Time 

YY MM DO HH 
Temp 

MM Co* 
Press. (psi) 
BOT TOP 

Readings (em) Flow Dif. 
CHAM BOT TOP \ 

ltv ** 
em/sec 

Ave. 
0,1 

------------------------------------------------------------------------------------
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

3 27 
3 27 
3 27 
3 27 
3 28 
3 28 
3 29 
3 29 
3 29 
4 1 
4 1 
4 2 
4 2 

7 53.00 o.o 
8 29.00 20.5 
9 9.00 20.5 

15 53.00 21.5 
7 53.00 21.0 

13 o.oo 21.0 
9 6.00 21.0 

13 33.00 22.0 
15 40.00 22.0 

7 34.00 21.0 
15 9.00 22.0 

7 24.00 21.0 
12 57.00 21.5 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

95 43.20 
95 43.10 
95 43.35 
95 45.45 
95 48.00 
95 49.15 
95 51.70 
95 52.65 
95 52.85 
95 59.10 
95 60.15 
95 60.75 
95 61.15 

2.25 100.15 
2.50 99.65 
2.75 99.40 
4.90 97.35 
9.10 93.55 

10.30 92.50 
14.30 88.70 
15.05 87.95 
15.45 87.65 
24.15 79.40 
25.00 78.65 
26.60 77.00 
27.20 76.50 

-33.3 
o.o 
2.4 
s.o 
6.7 
2.6 
o.o 

14.3 
2.7 
6.3 

-1.5 
9.1 

8.08-08 
4.8B-08 
4.0B-08 
3.4B-08 
3.2B-08 
3.0B-08 
2.7E-08 
2.7B-08 
2~6B-08 
2.3B-08 
2.3B-08' 
2.4E-08 

1 
1 
1 

------------------------------------------------------------------------------------
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

------------------------------------------------------------------------------------
Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.4E-08 cmfsec 
9.3E-09 in/sec 
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Falling Head Permeability Test 

(Vera ion 1. 02 ) 
Project:CGC, Inc. Date: 03-Apr-96 

Project #:3941.01 Tech: DEO 
Sample:SB 212, 29-31' Pile: 394103A Page:2 of 2 

cell #: 10 
Visual Descript:Silty clay 

**INPUT VALUES** 
INIT. FINAL 

Sample Dia. (in) 2.85 2.86 Permeant: WATER 
Sample Ht. (in) 1.99 1.99 Permeant Specific Gravity: 1.00 
Tare & Wet (g) 210.4 698.9 Sample Specific Gravity: 2.65 EST. 
Tare & Dry (g) 196.0 627.1 confining Pressure (psi): 100.0 
Tare (g) 114.2 270.4 Burette Diameter (in): 0.250 
Sample Wt. (g) 424.9 428.5 Burette Zero (em): 100.0 

**CALCULATED VALUBS** 

MOISTURE (\) 17.6 20.1 MAXIMUM GRADIENT: 15.7 
WET DENS. (pcf) 127.5 127.7 AVBRAOB GRADIENT: 13.4 
DRY DBNS. (pcf) 108.4 106.3 MAX. BPPBCT. STRBSS (psi): 6.0 
SATURATION (\) 88.8 96.0 MIN. BPPBCT. STRESS (pal): 4.6 

AVE. BPPBCT. STRESS (psi): 5.3 

------------------------------------------------------------------------------------
Date Time Temp Press. (psi) Readinqs (em) Plow Dif. Kv ** Ave. 

YY MM DD HH MM CO* BOT TOP CHAM BOT TOP ' em/sec o, 1 

------------------------------------------------------------------------------------
96 4 1 7 37.00 0.0 95 95 28.70 1.60 100.40 
96 4 1 7 53.00 21.0 95 95 28.60 6.60 95.15 -2.4 
96 4 1 8 20.00 21.0 95 95 28.65 13.30 88.50 0.4 
96 4 1 8 55.00 21.0 95 95 28.80 20.20 81.75 1.1 
96 4 1 10 1.00 21.0 95 95 29.00 29.46 72.55 0.3 
96 4 2 14 14.00 o.o 95 95 32.30 2.70 99.70 
96 4 2 14 33.00 21.0 95 95 32.20 6.60 95.55 -3.1 
96 4 2 14 43.00 21.0 95 95 32.35 8.40 93.65 -2.7 
96 4 2 15 o.oo 21.0 95 95 32.20 11.35 90.70 -o.o 
96 4 2 15 21.00 21.0 95 95 32.05 14.60 87.45 o.o 
96 4 2 15 39.00 21.0 95 95 32.05 17.25 84.85 1.0 
96 4 2 16 1.00 21.0 95 95 32.00 20.15 81.95 o.o 
96 4 2 16 20.00 21.0 95 95 32.10 22.50 79.60 -o.o 

NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.2E-06 
1.9E-06 
l.8E-06 
1. 7E-06 

1.4E-06 
1.3£-06 
LJE-06 
1.3£-06 1 
l.JE-06 1 
1.3E-06 1 
1.3E-06 1 

1. 3E-06 cmfse< 
5.1E-07 in/set 



3.3 LABORATORY ANALYSIS 

Soil samples which indicated VOC concentration greater than 8,000 ppm from the field GC 
analytical results, or PCB concentrations close to 10 ppm from the Ohmicron Rapid Assay 
Soil Field Test kit were sent to lEA Analytical Laboratories in Cary, North Carolina for 
confirmatory analyses in accordance with the Contract Laboratory Program (CLP) 
Statement of Work. 

A summary of the analytical laboratory results and comparison to the field GC and PCB test 
kits are presented in Table 2. The complete lEA Laboratory report is presented in 
Appendix E. 

3.4 GEOTECHNICAL LABORATORY ANALYSIS 

Geotechnical laboratory analysis pelformed at CGC, Inc. of Madison, Wisconsin included: 
grain size distribution (ASTM D422) for granular, Atterberg limits (liquid limit and 
plasticity index) (ASTM 04318), grain size distribution (ASTM 0422), and flexible-wall 
permeability tests (ASTM 05084) for samples from the clay confining layer. Rigid-wall 
falling head permeability testing was pelformed on four Shelby tube samples of the confming 
clay layer. 

Geotechnical laboratory testing for the soil-bentonite mix design and compatibility testing 
was not performed at this time. As previously stated, these tests will be pelformed by our 
construction subcontractor, as necessary, to select a soil-bentonite mix for sections of the 
barrier wall to be constructed as a bentonite slurry wall. 

Geotechnical analyses of selected soil samples were conducted in accordance with the 
Dewatering/Barrier Wall Alignment Pre-Design Work Plan, with the following exceptions: 

• Soil samples collected for grain size analysis along the proposed final alignment 
were analyzed at intervals greater than 200 feet. Because the original 200-foot 
spacing of soil samples for grain size analysis was based on a shorte{ 1ength of 
alignment, increasing the proposed alignment length served to extend the distance 
between samples. Due to the consistent geology over the entire site, little 
variation in grain size was noted between borings located more than 200 feet apart 
(see Section 7). Soil samples were collected from all borings conducted during the 
investigation and are currently being stored. These soil samples will be available 
for additional grain size analyses in the future, if necessary. 

• A flexible-wall hydraulic conductivity/penneability test (ASTM 05084) was not 
performed on the one of the four clay confining layers samples (SB206) because 
there was insufficient volume of the undisturbed Shelby tube sample. -

• In addition to the flexible-wall hydraulic conductivity/permeability testing, rigid
wall falling head permeability testing (U.S. Army Corps of Engineers Method EM 

Technical Memorandum Aprill5. 1996 ACS NPL Site RDIRA 
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GEOTECHNICAL RESULTS 

The geotechnical laboratory results performed on selected soil samples are summarized on 
Table 3. The laboratory reports are presented in Appendix F. 

The granular soils above the clay confining layer are generally classified as a fine to coarse 
sand with a trace to some silt and clay, and have the Unified Soil Classification System 
(USCS) symbols of SP, SP-SM, and SM. The clay confining layer is generally classified as 
clay with a USCS symbol of CL 

According to the rigid-wall falling head penneability testing (U.S. Anny Corps of Engineers 
Method EM 1110-2-1906 (Vll)), the penneability of the clay confining layer ranged from 
1.7 x 10-a cm/s (centimeters per second) to 2.4 x 10-a cm/s based on relatively undisturbed 
Shelby tube samples. Liquid and plasticity limits ranged from 28-30% and 11-14%, 
respectively (Table 3). 

The results of the flexible-wall hydraulic conductivity/penneability tests (ASTM 05084) for 
SB109 and SB151 show the penneability of the clay confining layer to be 2.0xl0-a em/sec 
and 2.4x 1 0-a, respectively. These data are consistent with the penneability values calculated 
from the falling head method. The result for sample SB212, using the flexible wall method, 
is two orders of magnitude greater than the result from the falling head method (Table 3). 
The sample used for the flexible wall method was observed to be more silty than the sample 
used for the fallling head method. 

Technical Memorandum Aprill5. 1996 ACS NPL Site RDIRA 
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SoD Sample CoonUDates Sample 
BoriDg Number Northlbc F.-tJDa Depth 

Number (ft) 

SB-212 SS4 5159 5454 7-9 
SB-212 SS9 5759 5454 17-19 
SB-215 SS5 6126 5615 9-11 
SB-215 SSIO 6126 5615 19-21 
SB-217 SS4 6444 5603 7-9 
SB-217 SSIO 6444 5603 19-21 
SB-206 SS4 5856 5013 7-9 
SB-206 SS7 5856 5013 13-15 
SB-151 SS5 6764 5890 9-11 
SB·lSl SS7 6764 5890 13-15 
SB-152 SS3 6607 5819 5-7 
SB-152 SSlO 6607 5819 19-21 
SB-221 SS2 6354 5138 3-5 
SB-221 SS5 6354 5138 9-11 
SB-109 SS3 7027 5308 5-1 
SB-109 SS8 ?rtn 5308 15-17 
SB-136 SS2 6904 5146 3-5 
SB-136 SS6 6904 5146 11-13 
SB-113 SS5 7066 5422 9-11 
SB-113 SS6 1066 5422 11-13 
SB-112 SS5 6935 5576 9-11 
SB-112 ss8 6935 5576 15-17 
SB-109 ST 7027 5308 19-21 
SB-ISl ST 6764 5890 23-25 
SB-206 ST 5856 5013 25.5-21.5 
SB-212 ST 5759 5454 29-31 

~ 
ST = Shelby tube sample 
NA = Test not applicable to this sample 

' ( 

Table3 
Geoteclmical Laboratory Results Summary 

Barrier Wall Allgmnent Report 
American Cbemlcal Service, Inc. 

Grlftltb, IDdlaaa 

IJqaJd PIMCk:lty Gral'el S8DCI P200 
Limit Index CoateDt Coatmt Comes 
(~) (~) (~) (~) (~) 

NA NA 0.0 86.9 13.1 
NA NA 5.5 87.1 7.4 
NA NA 4.0 87.5 8.5 
NA NA 19.8 16.5 3.7 
NA NA 32.4 62.1 5.5 
NA NA 0.9 83.9 15.2 
NA NA 0.2 92.0 7.8 
NA NA 0.0 90.9 9.1 
NA NA 14.2 82.4 3.4 
NA NA 9.2 87.6 3.2 
NA NA 5.1 87.2 7.1 
NA NA ll.S 76.3 12.2 
NA NA 0.0 90.5 9.5 
NA NA 0.2 81.5 12.3 
NA NA 0.0 96.6 3.4 
NA NA 11.4 80.6 8.0 
NA NA 2.0 93.0 5.0 
NA NA 4.2 88.4 7.4 
NA NA 0.5 92.3 7.2 
NA NA 8.4 88.0 3.6 
NA NA 8.1 74.9 17.0 
NA NA 0.4 95.0 4.6 
30 14 1.9 7.9 90.2 
29 11 0.9 12.1 87.0 
28 12 3.3 14.3 82.4 
28 11 0.7 10 89.3 

NT = Sample ntt tested because of i~cient volume of undisturbed material 

Permeabfllty 
uses .RJPdW.U P1oslble Wall 

(ants) (cmls) 

SM NA NA 
SW-SM NA NA 
SP..SM NA NA 

SP NA NA 
SP..SM NA NA 

SM NA NA 
SP-SM NA NA 
SP..SM NA NA 

SP NA NA 
SP NA NA 

SP..SM NA NA 
SM NA NA 

SP..SM NA NA 
SM NA NA 
SP NA NA 

SP-SM NA NA 
SP..SM NA NA 
SP..SM NA NA 
SP..SM NA NA 

SP NA NA 
SM NA NA 
SP NA NA 
CL 1.7B-08 l.QE.-08 
CL 2.0B-08 2.4B-08 
CL UB-08 NT 
RP 2.48-08 1.3E-06 
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Falling Head Permeability Test 
(Version 1. 02) 

Project:CGC, Inc. Date: 03-Apr-96 
Project #:3941.01 Tech: DEO 

SamplezSB109, 19-21' Pilez 394101 Page:l of 1 
cell #: 8 

Visual Descript:Lean clay 
**INPUT VALUBS** 

INIT. FINAL 
Sample Dia. (in) 2.86 2.86 Permeant: WATER 
Sample Ht. (in} 2.30 2.30 Permeant Specific Gravityr 1.00 
Tare & Wet (g) 200.5 616.0 Sample Specific Gravity: 2.70 EST. 
Tare & Dry (g) 188.5 539.1 Confining Pressure (psi): 100.0 
Tare (g) 114.5 87.2 Burette Diameter (in): 0.250 
Sample Wt. (g) 528.5 528.8 Burette Zero (em): 100.0 

**CALCULATED VALUES** 

MOISTURE (\) 16.2 17.0 MAXIMUM GRAD IBN'l': 12.2 
WET DENS. (pcf) 136.3 136.3 AVERAGE GRADIBN'l': 10.6 
OM DENS. (pcf) 117.3 116.5 MAX. EPFECT. STRESS (psi): 5.7 
SATURATION (\) 100.2 103.0 MIN. EFFECT. STRESS (psi}: 4.3 

AVE. EFFECT. STRESS (psi): 4.7 

------------------------------------------------------------------------------------
Data Time Tamp Press. (psi) Readings (em) Flow Dif. Kv ** Ava. 

YY MM DO HH MM Co* BOT TOP CHAM BOT TOP ' em/sec 0,1 

------------------------------------------------------------------------------------
96 3 26 7 49.00 0.0 95 95 52.30 1.65 99.85 
96 3 26 8 40.00 20.0 95 95 52.75 1.80 99.50 -40.0 
96 3 26 9 31.00 20.0 95 95 53.05 2.10 99.30 20.0 
96 3 26 14 20.00 20.0 95 95 54.45 3.30 98.35 11.6 
96 3 26 16 23.00 20.0 95 95 55.05 3.75 97.90 o.o 
96 3 27 7 41.00 20.5 95 95 58.35 7.00 95.05 6.6 
96 3 27 15 55.00 21.5 95 95, 60.80 8.55 93.65 5.1 
96 3 28 7 51.00 2l.C' 95 95 62.60 11.30 91.30 7.8 
96 3 28 13 1.00 21.0 95 95 63.75 12.15 90.60 9.7 
96 3 29 9 7.00 21.0 95 95 66.30 15.00 87.90 2.7 
96 3 29 13 32.00 22.0 95 95 67.35 15.55 87.35 -0.0 
96 3 29 15 41.00 0.0 95 95 67.60 15.90 87.15 
96 4 1 7 33.00 21.0 95 95 72.75 23.20 80.50 4.7 
96 4 1 15 10.00 22.0 95 95 74.15 23.95 79.85 7.1 
96 4 2 7 23.00 21.0 95 95 74.40 25.40 78.35 -1.7 

NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

3.7B-08 
3.7B-08 
2.9B-08 
2.9E-08 
2.7E-08 
2.5E-08 
2.3E-G ... 
2~3B-08 

2.2E-08 
2.0B-08 

2.1E-08 1 
1.9E-08 1 
2.0E-08 1 

2.0E-08 em/sec 
7.9E-09 in/sec 



Falling Head Permeability Teat 
(Version 1.02) 

Project:OGC, Inc. Date: 03-Apr-96 
Tech: DEO Project #:3941.01 

Sample:SB151, 23-25' File: 394102 
Cell #: 9 

Visual Descript:Lean clay 

Sample Dia. {in) 
Sample Ht. (in) 
Tare & Wet (g) 
Tare & Dry {g) 
Tare (g) 
Sample Wt. {g) 

MOISTURE (\} 
WET DENS. {pcf) 
DRY DENS. (pcf) 
SA'l'URATION {\) 

Date Time 
YY MM DD HH 

Temp 
MM Co* 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

3 27 
3 27 
3 27 
3 27 
3 28 
3 28 
3 29 
3 29 
3 29 
4 1 

96 4 1 
96 4 2 
96 4 2 

7 53.00 o.o 
8 29.00 20.5 
9 9.00 20.5 

15 53.00 21. 5 
7 53.00 21.0 

13 o.oo 21.0 
9 6.00 21.0 

13 33.00 22.0 
15 40.00 22.0 

7 34.00 21.0 
15 9.00 22.0 

7 24.00 21.0 
12 57.00 21.5 

INIT. 
2.85 
2.30 

211.4 
196.3 
116.1 
513.0 

FINAL 
2.85 
2.30 

598.5 
513.5 
84.0 

514.5 

**INPUT VALUES** 

Permeant: 
Permeant Specific Gravity: 

Sample Specific Gravitys 
Confining Pressure (psi): 

Burette Diameter (in): 
Burette Zero {em): 

**CALCULATED VALUES** 

18.9 19.8 
133.2 133.6 
112.0 111.5 
101.2 104.6 

Preea.(pei} 
BOT TOP 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

MAXIMUM GRADIENT: 
AVERAGE GRADIENT: 

MAX. BPl'BCT. STRBSS (psi): 
KIN. EFFECT. STRBSS (psi): 
AVB. BFPBCT. STRBSS (psi) 1 

Readings (em) Plow Dif. 
CHAM BOT TOP \ 

43.20 
43.10 
43.35 
45.45 
48.00 
49.15 
51.70 
52.65 
52.85 
59.10 

2.25 100.15 
2.50 99.65 
2.75 
4.90 
9.10 

10.30 
14.30 
15.05 
15.45 
24.15 

99.40 
97.35 
93.55 
92.50 
88.70 
87.95 
87.65 
79.40 

-33.3 
o.o 
2.4 
s.o 
6.7 
2.6 
o.o 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

95 60.15 25.00 78.65 
95 60.75 26.60 77.00 
95 61.15 27.20 76.50 

14.3 
2.7 
6.3 

-1.5 
9.1 

Page:l of 1 

WATER 

1.00 
2.70 

100.0 
0.250 
1QO.O 

9.5 
8.9 
5.8 
4.4 
4.9 

Kv ** 
em/sec 

S.OE-08 
4.8E-08 
4.0E-08 
3.4E-08 
3.2E-08 
J.OE-08 
2.7E-08 
2.7E-08 
2~6E-08 
2.3E-08 
2.3E-08' 
2.4E-08 

EST. 

Ave. 
0,1 

1 
1 
1 

----------------------------------------------------------------------~------------
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.4E-08 cmfsec 
9.3E-09 in/sec 
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Falling Head Permeability Test 

(Version 1. 02) 
Project:CGC, Inc. Date: 03-Apr-96 

Project #:3941.01 Tech: DEO 
Sample:SB 212, 29-31' Pile: 394103A Page:2 of 2 

Cell #: 10 
Visual Descript:Silty clay 

**INPUT VALUES** 
INIT. PINAL 

Sample Dia. (in) 2.85 2.86 · Permeant: WATER 
Sample Ht. (in) 1.99 1.99 Penna ant Specific Gravity: 1.00 
Tare & Wet (g) 210.4 698.9 Sample Specific Gravity: 2.65 EST. 
Tare & Dry (g) 196.0 627.1 Confining Pressure (psi): 100.0 
Tare (g) 114.2 270.4 Burette Diameter (in): 0.250 
Sample Wt. (g) 424.9 428.5 Burette Zero (em): 100.0 

**CALCULATED VALUES** 

MOISTURE (~) 17.6 20.1 MAXIMUM GRADIENT: 15.7 
WET DENS. (pcf) 127.5 127.7 AVBRAOB GRADIENT: 13.4 
DRY DBNS. (pcf) 108.4 106.3 MAX. BPPBC'l'. STRESS (psi): 6.0 
SATURATION (~) 88.8 96.0 KIN. BPPBC'l'. STRESS (psi): 4.6 

AVE. BPPBC'l'. STRBSS (psi): 5.3 

------------------------------------------------------------------------------------
Date Time Temp Press.(psi) Readings (em) Flow Dif. Kv ** Ave. 

YY MK DD HH MM Co* BOT TOP CBAK. BOT TOP ~ em/sec 0,1 

------------------------------------------------------------------------------------
96 4 1 7 37.00 0.0 95 95 28.70 1.60 100.40 
96 4 1 7 53.00 21.0 95 95 28.60 6.60 95.15 -2.4 2.2E-06 
96 4 1 8 20.00 21.0 95 95 28.65 13.30 88.50 0.4 1.9E-06 
96 4 1 8 55.00 21.0 95 95 28.80 20.20 81.75 1.1 1.8E-06 
96 4 1 10 1.00 21.0 95 95 29.00 29.46 72.55 0.3 1.7E-06 
96 4 2 14 14.00 o.o 95 95 32.30 2.70 99.70 
96 4 2 14 33.00 21.0 95 95 32.20 6.60 95.55 -3.1 1.4E-06 
96 4 2 14 43.00 21.0 95 95 32.35 8.40 93.65 -2.7 l.JE-06 
96 4 2 15 o.oo 21.0 95 95 32.20 11.35 90.70 -0.0 LJE-06 
96 4 2 15 21.00 21.0 95 95 32.05 14.60 87.45 0.0 l.JE-06 1 
96 4 2 15 39.00 21.0 95 95 32.05 17.25 84.85 1.0 1.3E-06 1 
96 4 2 16 1.00 21.0 95 95 32.00 20.15 81.95 0.0 1.3E-06 1 
96 4 2 16 20.00 21.0 95 95 32.10 22.50 79.60 -o.o 1.3E-06 1 

-----------------------------------------------------~------------------------------
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

1. 3E-06 em{ sec 
5.1E-07 in/sec 



3.3 LABORATORY ANALYSIS 

Soil samples which indicated VOC concentration greater than 8,000 ppm from the field GC 
analytical results, or PCB concentrations close to 10 ppm from the Ohmicron Rapid Assay 
Soil Field Test kit were sent to lEA Analytical Laboratories in Cary, North Carolina for 
confirmatory analyses in accordance with the Contract Laboratory Program (CLP) 
Statement of Work. 

A summary of the analytical laboratory results and comparison to the field GC and PCB test 
kits are presented in Table 2. The complete lEA Laboratory report is presented in 
Appendix E. 

3.4 GEOTECHNICAL LABORATORY ANALYSIS 

Geotechnical laboratory analysis performed at CGC, Inc. of Madison, Wisconsin included: 
grain size distribution (ASTM 0422) for granular, Atterberg limits (liquid limit and 
plasticity index) (ASTM 04318), grain size distribution (ASTM 0422), and flexible-wall 
permeability tests (ASTM 05084) for samples from the clay confining layer. Rigid-wall 
falling head permeability testing was performed on four Shelby tube samples of the confming 
clay layer. 

Geotechnical laboratory testing for the soil-bentonite mix design and compatibility testing 
was not performed at this time. As previously stated, these tests will be performed by our 
construction subcontractor, as necessary, to select a soil-bentonite mix for sections of the 
barrier wall to be constructed as a bentonite slurry wall. 

Geotechnical analyses of selected soil samples were conducted in accordance with the 
Dewatering/Barrier Wall Alignment Pre-Design Work Plan, with the following exceptions: 

• Soil samples collected for grain size analysis along the proposed fmal alignment 
were analyzed at intervals greater than 200 feet Because the original 200-foot 
spacing of soil samples for grain size analysis was based on a shorter-1ength of 
alignment, increasing the proposed alignment length served to extend the distance 
between samples. Due to the consistent geology over the entire site, little 
variation in grain size was noted between borings located more than 200 feet apart 
(see Section 7). Soil samples were collected from all borings conducted during the 
investigation and are currently being stored. These soil samples will be available 
for additional grain size analyses in the future, if necessary. 

• A flexible-wall hydraulic conductivity/permeability test (ASTM 05084) was not 
performed on the one of the four clay confining layers samples (SB206) because 
there was insufficient volume of the undisturbed Shelby tube sample. -

• In addition to the flexible-wall hydraulic conductivity/permeability testing, rigid
wall falling head permeability testing (U.S. Army Corps of Engineers Method EM 

Technical Memorandum Aprill5, 1996 ACS NPL Site RDIRA 
Dewatering/Barrier Wall Alignment Investigation Page 6 
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GEOTECHNICAL RESULTS 

The geotechnical laboratory results performed on selected soil samples are summarized on 
Table 3. The laboratory reports are presented in Appendix F. 

The granular soils above the clay confining layer are generally classified as a fine to coarse 
sand with a trace to some silt and clay, and have the Unified Soil Classification System 
(USCS) symbols of SP, SP-SM, and SM. The clay confining layer is generally classified as 
clay with a USCS symbol of CL 

According to the rigid-wall falling head permeability testing (U.S. Anny Corps of Engineers 
Method EM 1110-2-1906 (VII)), the permeability of the clay confining layer ranged from 
1.7 x 10-3 cm/s (centimeters per second) to 2.4 x 10-3 cm/s based on relatively undisturbed 
Shelby tube samples. Liquid and plasticity limits ranged from 28-30% and 11-14%, 
respectively (Table 3). 

The results of the flexible-wall hydraulic conductivity/permeability tests (ASTM 05084) for 
SB109 and SB151 show the permeability of the clay confining layer to be 2.0x10-3 em/sec 
and 2.4xl0-3, respectively. These data are consistent with the permeability values calculated 
from the falling head method. The result for sample SB212, using the flexible wall method, 
is two orders of magnitude greater than the result from the falling head method (Table 3). 
The sample used for the flexible wall method was observed to be more silty than the sample 
used for the fallling head method. 

Technical Memorandum April 15, 1996 ACS NPL Site RDIRA 
Dewatering/Barrier Wall Alignment Investigation Page 14 
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SoD Sample Coorclloate. Sample 
Boriq Number Northlq EaltiD& Depth 

Number (ft) 

SB-212 SS4 5159 5454 7-9 
SB-212 SS9 5159 5454 17-19 
SB-215 sss 6126 5615 9-11 
SB-215 SSlO 6126 5615 19-21 
SB-217 SS4 6444 5603 7-9 
SB-217 SSlO 6444 5603 19-21 
SB-206 SS4 5856 5013 7-9 
SB-206 SS7 5856 5013 13-15 
SB-151 SS5 6764 5890 9-11 
SB-151 SS7 6764 5890 13-15 
SB-152 SS3 6flf1 5819 5-1 
SB-152 SS10 6flf1 5819 19-21 
SB-221 SS2 6354 5138 3-5 
SB-221 sss 6354 5138 9-11 
SB-109 SS3 7()27 5308 5-7 
SB-109 ss8 7()27 5308 15-17 

~p6 SS2 6904 5146 3-5 · 
SB-136 SS6 6904 5146 ll-13 
SB-113 SS5 7066 5422 9-11 
SB-113 SS6 7066 5422 11-13 
SB-112 SS5 6935 5S76 9-11 
SB-112 ss8 6935 5576 15-17 
SB-109 ST 7()27 5308 19-21 
SB-151 ST 6764 5890 23-25 
SB-206 ST 5856 5013 25.5-21.5 
SB-212 ST 5159 5454 29-31 

Hlllm; 

ST = Shelby tube sample 
NA = Test not applicable to thia sample 

( 

Table3 
Geotedullcal Laboratory Results Summary 

Barrier Wall Alignment Report 
American Chemical Service, Inc. 

Grllftth, Indiana 

Uqldd Ftaaddty Gravel Sand 

•/ 

PlOO 
Umlt IDdes Coateut Content Coateut 

<*'> <*'> <*'> ( .. l_ <"l 
NA NA 0.0 86.9 13.1 
NA NA 5.5 87.1 7.4 
NA NA 4.0 81.5 8.5 
NA NA 19.8 16.5 3.7 
NA NA 32.4 62.1 5.5 
NA NA 0.9 83.9 15.2 
NA NA 0.2 92.0 7.8 
NA NA 0.0 90.9 !U 
NA NA 14.2 82.4 3.4 
NA NA 9.2 87.6 3.2 
NA NA 5.1 87.2 7.1 
NA NA 11.5 76.3 12.2 
NA NA 0.0 90.5 9.5 
NA NA 0.2 87.5 12.3 
NA NA 0.0 96.6 3.4 
NA NA 11.4 80.6 8.0 
NA NA 2.0 93.0 5.0 
NA NA 4.2 88.4 7.4 
NA NA 0.5 92.3 7.2 
NA NA 8.4 88.0 3.6 
NA NA 8.1 74.9 17.0 
NA NA 0.4 95.0 4.6 
30 14 1.9 7.9 90.2 
29 11 0.9 12.1 87.0 
28 12 3.3 14.3 82.4 
28 11 0.7 10 89.3 

NT= Sample not tested because of i~cient volume of undistwtled material 

Permeability 
uses RJtWW.U F1oxlble Willi 

_ic:mlll_ _icmlsl 
SM NA NA 

SW-SM NA NA 
SP-SM NA NA 

SP NA NA 
SP-SM NA NA · 

SM NA NA 
SP-SM NA NA 
SP-SM NA NA 

SP NA NA 
SP NA NA 

SP-SM NA NA 
SM NA NA 

SP-SM NA NA 
SM NA NA 
SP NA NA 

SP-SM NA NA 
SP-SM NA NA 
SP-SM NA NA 
SP-SM NA NA 

SP NA NA 
SM NA NA 
SP NA NA 
CL 1.7B-08 2.0E-08 
CL 2.08-08 2.48-08 
CL l.BB-08 NT 
RP 2.48-08 1.3B-06 
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Falling Head Permeability Test 
(Version 1.02) 

Project:CGC, Inc. 
Project #:3941.01 

Sample:SB109, 19-21' 

Visual Descript:Lean clay 

Sample Dia. (in) 
Sample Ht. (in) 
Tare & Wet (g) 
Tare & Dry (g) 
Tare (g) 
Sample wt. (g) 

INIT. 
2.86 
2.30 

200.5 
188.5 
114.5 
528.5 

PINAL 
2.86 
2.30 

616.0 
539.1 
87.2 

528.8 

Date: 03-Apr-96 
Tech: DEO 
Pile: 394101 

cell #: 8 

**INPUT VALUBS** 

Permeant: 
Permeant Specific Gravity: 

Sample Specific Gravity: 
confining Pressure (psi): 

Burette Diameter {in): 
Burette Zero (em): 

**CALCULATED VALUES** 

MOISTURE C') 
WET DENS. (pcf) 
DJW DENS. (pcf) 
SATURATION (') 

Date Time 

16.2 17.0 
136.3 136.3 
117.3 116.5 
100.2 103.0 

Preas. (psi) 

MAXIMUM GRADIENT: 
AVERAGE GRADIENT: 

MAX. EPPEC'l'. STRESS (psi): 
KIN. BPPEC'l'. STRESS (psi) : 
AVB. El"PEC'l'. STRESS (psi): 

Readings (em) Plow Dif. 
YY KM DO HH 

Temp 
KK Co* BOT TOP CHAM BOT TOP ' 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

3 26 
3 26 
3 26 
3 26 
3 26 
3 27 
3 27 
3 28 
3 28 
3 29 
3 29 
3 29 
4 
4 
4 

1 
1 
2 

7 49.00 o.o 
8 40.00 20.0 
9 31.00 20.0 

14 20.00 20.0 
16 23.00 20.0 

7 41.00 20.5 
15 55.00 21.5 

7 51.00 21.-
13 1.00 21.0 

9 7.00 21.0 
13 32.00 22.0 
15 41.00 o.o 

7 33.00 21.0 
15 10.00 22.0 

7 23.00 21.0 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

95 52.30 
95 52.75 
95 53.05 
95 54.45 
95 55.05 
95 58.35 
95 60.80 
95 62.60 
95 63.75 
95 66.30 
95 67.35 
95 67.60 
95 
95 
95 

72.75 
74.15 
74 •. 40 

1.65 
1.80 
2.10 
3.30 
3.75 
7.00 
8.55 

11.30 
12.15 
15.00 
15.55 
15.90 

99.85 
99.50 
99.30 
98.35 
97.90 
95.05 
93.65 
91.30 
90.60 
87.90 
87.35 
87.15 

23.20 80.50 
23.95 79.85 
25.40 78.35 

-40.0 
20.0 
11.6 
o.o 
6.6 
5.1 
7.8 
9.7 
2.7 

-o.o 

4.7 
7.1 

-1.7 

Page: 1 of 1 

WATER 
1.00 
2.70 

100.0 
0.250 
100.0 

12.2 
10.6 
5.7 
4.3 
4.7 

ltv ** 
emf sec 

3.7B-08 
3.7B-08 
2.9E-08 
2.9B-08 
2.7B-08 
2.SB-08 
2.3B-t....; 
2~3E-08 

2.2E-08 
2.0E-08 

2.1B-08 
1.9B-08 
2.0E-08 

EST. 

Ave. 
0,1 

1 
1 
1 

-----------------------------------------------------------------------~------------
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.0E-08 em/sec 
7.9E-09 in/sec 
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Falling Head Permeability Teat 

(Version 1. 02) 
Project:OGC, Inc. Date: 03-Apr-96 

Tech: DBO Project #:3941.01 
Sample:SB151, 23-25' Pile: 394102 

Cell #: 9 
Visual Descript:Lean clay 

Sample Dia. (in) 
Sample Ht. (in) 
Tare & Wet (g) 
Tare & Dry (g) 
Tare (g) 
Sample Wt. (g) 

MOISTURE (') 
WET DENS. (pcf) 
DRY DENS. (pcf) 
SATURATION (') 

Date Time 
YY MK DD HH 

Temp 
MK CO* 

96 3 27 
96 3 27 
96 3 27 
96 3 27 
96 3 28 
96 3 28 
96 3 29 
96 3 29 
96 3 29 
96 4 1 
96 4 1 
96 4 2 
96 4 2 

7 53.00 o.o 
8 29.00 20.5 
9 9.00 20.5 

15 53.00 21.5 
7 53.00 21.0 

13 0.00 21.0 
9 6.00 21.0 

13 33.00 22.0 
15 40.00 22.0 

7 34.00 21.0 
15 9.00 22.0 

7 24.00 21.0 
12 57.00 21.5 

NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

INIT. 
2.85 
2.30 

211.4 
196.3 
116.1 
513.0 

18.9 
133.2 
112.0 
101.2 

FINAL 
2.85 
2.30 

598.5 
513.5 
84.0 

514.5 

19.8 
133.6 
111.5 
104.6 

**INPU'l' VALUES** 

Permeant: 
Permeant Specific Gravity: 

Sample Specific Gravity: 
COnfining Pressure (psi): 

Burette Diameter (in): 
Burette Zero (em): 

**CALCULATED VALUES** 

MAXIMUM GRADIENT: 
AVERAGE GRADIENT: 

MAX. BPFBCT. STRBSS (pai): 
KIN. BPFECT. STRESS (pai): 
AVE. BFP'BCT. STRESS ( pai) : 

Press.(psi) Readings (em) Plow Dif. 
BOT TOP CHAM BOT TOP ' 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

95 43.20 
95 43.10 
95 43.35 
95 45.45 
95 48.00 
95 49.15 
95 51.70 
95 52.65 
95 52.85 
95 59.10 
95 60.15 
95 60.75 
95 61.15 

2.25 100.15 
2.50 99.65 
2.75 
4.90 
9.10 

10.30 
14.30 
15.05 
15.45 
24.15 
25.00 
26.60 
27.20 

99.40 
97.35 
93.55 
92.50 
88.70 
87.95 
87.65 
79.40 
78.65 
77.00 
76.50 

-33.3 
0.0 
2.4 
5.0 
6.7 
2.6 
0.0 

14.3 
2.7 
6.3 

-1.5 
9.1 

Page:l of 1 

WATER 

1.00 
2.70 

100.0 
0.250 
1QO.O 

9.5 
8.9 
5.8 
4.4 
4.9 

ltv ** 
em/sec 

8.0B-08 
4.8E-08 
4.0E-08 
3.4E-08 
3.2E-08 
J.OE-08 
2.7E-08 
2.7E-08 
2~6E-08 
2.3B-08 
2.3E-o8· 
2.4E-08 

SST. 

Ave. 
o, 1 

1 
1 
1 

------------------------------------------------------------------------------------
Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.4E-08 em/sec 
9.3E-09 in/sec 
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;;,~3)?6 
Falling Head Permeability Test 

(Version 1.02) 
Project:CGC, Inc. Dates 03-Apr-96 

Project #:3941.01 Tech: DEO 
Sample:SB 212, 29-31' File: 394103A Paqe:2 of 2 

Cell #: 10 
Visual Descript:Silty clay 

**INPUT VALUES** 
INIT. FINAL 

Sample Dia. (in) 2.85 2.86 Permaant: WATER 
Sample Ht. (in) 1.99 1.99 Permeant Specific Gravity: 1.00 
Tare & Wet (9) 210.4 698.9 Sample Specific Gravity: 2.65 EST. 
Tare & Dry (q) 196.0 627.1 confining Pressure (psi): 100.0 
Tare (q) 114.2 270.4 Burette Diameter (in): 0.250 
Sample Wt. (q) 424.9 428.5 Burette Zero (em): 100.0 

**CALCULATED VALUES** 

MOISTURE {') 17.6 20.1 MAXIMUM GRADIENT: 15.7 
WET DENS. (pcf) 127.5 127.7 AVBRACB GRADIBNT: 13.4 
DRY DENS. (pcf) 108.4 106.3 MAX. BFP'BCT. S'l'RBSS (psi): 6.0 
SATURATION <'> 88.8 96.0 KIN. BPJ'BCT. S'l'RBSS (psi): 4.6 

AVE. Bl"l"BCT. STRESS (psi): 5.3 

------------------------------------------------------------------------------------
Date Time Temp Preas. (psi) Readings (em) Plow Dif. Kv ** Ave. 

YY MK DD HH MK CO* BOT TOP CHAM BOT TOP ' em/sec 0,1 

------------------------------------------------------------------------------------
96 4 1 7 37.00 0.0 95 95 28.70 1.60 100.40 
96 4 1 7 53.00 21.0 95 95 28.60 6.60 95.15 -2.4 2.2E-06 
96 4 1 8 20.00 21.0 95 95 28.65 13.30 88.50 0.4 1.9E-06 
96 4 1 8 55.00 21.0 95 95 28.80 20.20 81.75 1.1 1.8E-06 
96 4 1 10 1.00 21.0 95 95 29.00 29.46 72.55 0.3 1.7E-06 
96 4 2 14 14.00 o.o 95 95 32.30 2.70 99.70 
96 4 2 14 33.00 21.0 95 95 32.20 6.60 95.55 -3.1 1.4E-06 
96 4 2 14 43.00 21.0 95 ~ .. 32.35 8.40 93.65 -2.7 1.3E-06 
96 4 2 15 o.oo 21.0 95 95 32.20 11.35 90.70 -o.o L.3E-06 
96 4 2 15 21.00 21.0 95 95 32.05 14.60 87.45 0.0 1.3E-06 1 
96 4 2 15 39.00 21.0 95 95 32.05 17.25 84.85 1.0 1.3E-06 1 
96 4 2 16 1.00 21.0 95 95 32.00 20.15 81.95 o.o l.JE-06 1 
96 4 2 16 20.00 21.0 95 95 32.10 22.50 79.60 -o.o l.JE-06 1 

----------------------------------------------------~-------------------------~-----
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

1. JE-06 em{ sec 
S.lE-07 in/sec 



3.3 LABORATORY ANALYSIS 

Soil samples which indicated VOC concentration greater than 8,000 ppm from· the field GC 
analytical results, or PCB concentrations close to 10 ppm from the Ohmicron Rapid Assay 
Soil Field Test kit were sent to lEA Analytical Laboratories in Cary, North Carolina for 
confirmatory analyses in accordance with the Contract Laboratory Program (CLP) 
Statement of Work. 

A summary of the analytical laboratory results and comparison to the field GC and PCB test 
kits are presented in Table 2. The complete lEA Laboratory report is presented in 
Appendix E. 

3.4 GEOTECHNICAL LABORATORY ANALYSIS 

Geotechnical laboratory analysis performed at CGC, Inc. of Madison, Wisconsin included: 
grain size distribution (ASTM 0422) for granular, Atterberg limits (liquid limit and 
plasticity index) (ASTM 04318), grain size distribution (ASTM 0422), and flexible-wall 
permeability tests (ASTM 05084) for samples from the clay confining layer. Rigid-wall 
falling head penneability testing was performed on four Shelby tube samples of the confming 
clay layer. 

Geotechnical laboratory testing for the soil-bentonite mix design and compatibility testing 
was not performed at this time. As previously stated, these tests will be performed by our 
construction subcontractor, as necessary, to select a soil-bentonite mix for sections of the 
barrier wall to be constructed as a bentonite slurry wall. 

Geotechnical analyses of selected soil samples were conducted in accordance with the 
Dewatering/Barrier Wall Alignment Pre-Design Work Plan, with the following exceptions: 

• Soil samples collected for grain size analysis along the proposed final alignment 
were analyzed at intervals greater than 200 feet Because the original 200-foot 
spacing of soil samples for grain size analysis was based on a shorter 1ength of 
alignment, increasing the proposed alignment length served to extend the distance 
between samples. Due to the consistent geology over the entire site, little 
variation in grain size was noted between borings located more than 200 feet apart 
(see Section 7). Soil samples were collected from all borings conducted during the 
investigation and are currently being stored. These soil samples will be available 
for additional grain size analyses in the future, if necessary. 

• A flexible-wall hydraulic conductivity/penneability test (ASTM 05084) was not 
performed on the one of the four clay confining layers samples (SB206) because 
there was insufficient volume of the undisturbed Shelby tube sample. -

• In addition to the flexible-wall hydraulic conductivity/permeability testing, rigid
wall falling head permeability testing (U.S. Army Corps of Engineers Method EM 

Technical Memorandum Aprill5, 1996 ACS NPL Site RDIRA 
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GEOTECHNICAL RESULTS 

The geotechnical laboratory results performed on selected soil samples are summarized on 
Table 3. The laboratory reports are presented in Appendix F. 

The granular soils above the clay confining layer are generally classified as a fine to coarse 
sand with a trace to some silt and clay, and have the Unified Soil Classification System 
(USCS) symbols of SP, SP-SM, and SM. The clay confining layer is generally classified as 
clay with a USCS symbol of CL 

According to the rigid-wall falling head permeability testing (U.S. Army Corps of Engineers 
Method EM 1110-2-1906 (Vll)), the permeability of the clay confining layer ranged from 
1.7 x 10-a cm/s (centimeters per second) to 2.4 x 10-a cm/s based on relatively undiswrbed 
Shelby tube samples. Liquid and plasticity limits ranged from 28-30% and 11-14%, 
respectively (Table 3). 

The results of the flexible-wall hydraulic conductivity/penneability tests (ASTM 05084) for 
SB109 and SB151 show the penneability of the clay confining layer to be 2.0xiO"' em/sec 
and 2.4xlO"', respectively. These data are consistent with the penneability values calculated 
from the falling head method. The result for sample SB212, using the flexible wall method, 
is two orders of magnitude greater than the result from the falling head method (Table 3). 
The sample used for the flexible wall method was observed to be more silty than the sample 
used for the fallling head method. 

Technical Memorandum Aprill5, 1996 ACS NPL Site RDIRA 
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Soli Sample Coordluatet Sample 
Boring Number NorthiD& Eastlnc Depth 

Number (_ft) 

SB-212 SS4 5759 5454 7-9 
SB-212 SS9 5159 5454 17-19 
SB-215 sss 6126 5615 9-11 
SB-215 SSlO 6126 5615 19-21 
SB-217 SS4 6444 5603 H 
SB-217 SSlO 6444 5603 19-21 
SB-206 SS4 5856 5013 7-9 
SB-206 SS7 5856 5013 13-15 
SB-151 SS5 6764 5890 9-11 
SB-lSl SS7 6764 5890 13-15 
SB-152 SS3 6617 5819 5-1 
SB-152 SSlO 6617 5819 19-21 
SB-221 SS2 63.54 .5138 3·5 
SB-221 sss 6354 5138 9-11 
SB-109 SS3 10'J:l 5308 .5-7 
SB-109 SS8 10'J:l 5308 IS-17 
SB-136 SS2 6904 5146 3-5 
SB-136 SS6 6904 5146 11·13 
SB-113 sss 7066 5422 9-11 
SB-113 SS6 7066 5422 11-13 
SB-112 SS5 6935 5576 9-11 
SB-112 SSB 693.5 .5576 15-17 
SB-109 ST 10'J:l 5308 19-21 
SB-151 ST 6764 5890 23-25 
SB-206 ST 5856 5013 25 . .5-27.5 
SB-212 ST 5759 5454 29-31 

~ 
ST = Sbelby tube sample 
NA = Test not applicable to tbis sample 

{ 
\ _) 

Table3 
Gt!otedudcal Laboratory Results Summary 

Barrier Wall Alignment Report 
American Cbeml.cal Service, Inc. 

Grlftltb. Indiana 

Uq1dd PIMddty Gravel Sand PlOO 
Umft ladex CoDieDt Coateut Cootmt 

.<*> <*> <*> <*> <*> 
NA NA 0.0 86.9 13.1 
NA NA 5.5 87.1 7.4 
NA NA 4.0 87.5 8.5 
NA NA 19.8 76.5 3.7 
NA NA 32.4 62.1 s.s 
NA NA 0.9 83.9 15.2 
NA NA 0.2 92.0 7.8 
NA NA 0.0 90.9 9.1 
NA NA 14.2 82.4 3.4 
NA NA 9.2 87.6 3.2 
NA NA 5.7 87.2 7.1 
NA NA 11.5 76.3 12.2 
NA NA 0.0 90.5 9 . .5 
NA NA 0.2 87.5 12.3 
NA NA 0.0 96.6 3.4 
NA NA 11.4 80.6 8.0 
NA NA 2.0 93.0 5.0 
NA NA 4.2 88.4 7.4 
NA NA 0.5 92.3 7.2 
NA NA 8.4 88.0 3.6 
NA NA 8.1 74.9 17.0 
NA NA 0.4 95.0 4.6 
30 14 1.9 7.9 90.2 
29 11 0.9 12.1 87.0 
28 12 3.3 14.3 82.4 
28 11 0.7 10 89.3 

NT= Sample ott tested because of i~cieot volume ofuodistutbed mtlerial 

Permeability 
uses JtlildW.U Flesiblc Wall 

(anls) (emls) 

SM NA NA 
sw-sM NA NA 
SP-5M NA NA 

SP NA NA 
SP-5M NA NA 

SM NA NA 
SP-SM NA NA 
SP-SM NA NA 

SP NA NA 
SP NA NA 

SP-SM NA NA 
SM NA NA 

SP-SM NA NA 
SM NA NA 
SP NA NA 

SP-SM NA NA 
SP-SM NA NA 
SP-SM NA NA 
SP..SM NA NA 

SP NA NA 
SM NA NA 
SP NA NA 
CL 1.7B-08 Z.OE-08 
CL 2.08-08 2.48-08 
CL l.BB-08 NT 
RP 2.48-08 1.3E-06 
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Falling Head Permeability Test 
(Version 1.02) 

Project:CGC, Inc. Date: 03-Apr-96 
Project #:3941.01 Tech: DEO 

Sample:SB109, 19-21' Pile: 394101 Page: 1 of 1 
Cell #: 8 

Visual Deacript:Lean clay 
**INPUT VALUBS** 

INIT. FINAL 
Sample Dia. (in) 2.86 2.86 Permeant: WATER 
Sample Ht. (in) 2.30 2.30 Permeant Specific Gravity: 1.00 
Tare & Wet (g) 200.5 616.0 Sample Specific Gravity: 2.70 EST. 
Tare & Dry (g) 188.5 539.1 Confining Pressure (psi): 100.0 
Tare (g) 114.5 87.2 Burette Diameter (in): 0.250 
Sample wt. (g) 528.5 528.8 Burette Zero (em): 100.0 

**CALCULATED VALUES** 

MOISTURE (%) 16.2 17.0 MAXIMUM GRADIENT: 12.2 
WBT DENS. (pcf) 136.3 136.3 AVJ:RAGE GRADIENT: 10.6 
DIW DENS. (pcf) 117.3 116.5 MAX. BFPBCT. STRESS (psi): 5.7 
SATURATION <'> 100.2 103.0 MIN. BPFBCT. STRESS (pai): 4.3 

AVB. BPPECT. STRESS (psi): 4.7 

------------------------------------------------------------------------------------
Date Time Temp Press.(psi) Readings (ca) Plow Dif. Kv ** Ave. 

YY MM DO HH MM CO* BOT TOP CRAM BOT TOP ' cafsec 0,1 

------------------------------------------------------------------------------------
96 3 26 7 49.00 o.o 95 95 52.30 1.65 99.85 
96 3 26 8 40.00 20.0 95 95 52.75 1.80 99.50 -40.0 
96 3 26 9 31.00 20.0 95 95 53.05 2.10 99.30 20.0 
96 3 26 14 20.00 20.0 95 95 54.45 3.30 98.35 11.6 
96 3 26 16 23.00 20.0 95 95 55.05 3.75 97.90 o.o 
96 3 27 7 41.00 20.5 95 95 58.35 7.00 95.05 6.6 
96 3 27 15 55.00 21.5 95 95. 60.80 8.55 93.65 5.1 
96 3 28 7 51.00 21. r 95 95 62.60 11.30 91.30 7.8 
96 3 28 13 1.00 21.0 95 95 63.75 12.15 90.60 9.7 
96 3 29 9 7.00 21.0 95 95 66.30 15.00 87.90 2.7 
96 3 29 13 32.00 22.0 95 95 67.35 15.55 87.35 -o.o 
96 3 29 15 41.00 o.o 95 95 67.60 15.90 87.15 
96 4 1 7 33.00 21.0 95 95 72.75 23.20 80.50 4.7 
96 4 1 15 10.00 22.0 95 95 74.15 23.95 79.85 7.1 
96 4 2 7 23.00 21.0 95 95 74.40 25.40 78.35 -1.7 

NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a aeries of measurements 
** Kv adjusted for temperature 

3.7E-08 
3.71!:-08 
2.9!:-08 
2.9E-08 
2.7E-08 
2.5E-08 
2. 3E-,.•8 
2_._JB-08 
2.2E-08 
2.0E-08 

2.1E-08 1 
1.9E-08 1 
2.0E-08 1 

2.0E-08 em/sec 
7.9E-09 in/sec 



Falling Head Permeability Teat 
(Version l. 02) 

Project:CGC, Inc. Date: 03-Apr-96 
Tech: DBO Project #:3941.01 

Sample:SB151, 23-25' File: 394102 Page:! of 1 
Cell #: 9 

Visual Descript:Lean clay 
**INPUT VALUES** 

Permeant: WATER 

Permeant Specific Gravity: 1.00 
Sample Dia. (in) 
Sample Ht. (in) 
Tare & Wet (g) 
Tare & Dry (g) 

Tare (g) 

INIT. 
2.85 
2.30 

211.4 
196.3 
116.1 
513.0 

FINAL 
2.85 
2.30 

598.5 
513.5 
84.0 

Sample Specific Gravity: 2.70 EST. 

Sample Wt. (g) 

MOISTURE (') 
WET DENS. (pcf) 
DRY DENS. (pcf) 
SATURATION C') 

Date Time 
YY MM DD HH 

Temp 
MM Co* 

96 3 27 
96 
96 
96 
96 
96 
96 
96 
96 
96 

3 27 
3 27 
3 27 
3 28 
3 28 
3 29 
3 29 
3 29 
4 1 

96 4 1 
96 4 2 
96 4 2 

7 53.00 0.0 
8 29.00 20.5 
9 9.00 20.5 

15 53.00 21.5 
7 53.00 21.0 

13 0.00 21.0 
9 6.00 21.0 

13 33.00 22.0 
15 40.00 22.0 

7 34.00 21.0 
15 9.00 22.0 

7 24.00 21.0 
12 57.00 21.5 

NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

18.9 
133.2 
112.0 
101.2 

514.5 

19.8 
133.6 
111.5 
104.6 

Confining Pressure (psi): 100.0 
Burette Diameter (in): 0.250 

Burette Zero (em): 1QO.O 

**CALCULATED VALUES** 

MAXIMUM GRADIENT: 
AVERAGE GRADIENT: 

MAX. EFI'BCT. STRESS (psi): 
MIN. EFI'BCT. STRESS (psi): 
AVE. BFI'BCT. STRESS (psi): 

9.5 
8.9 
5.8 
4.4 
4.9 

Press. (psi) Readings (em) !'low Dif. Kv ** 
em/sec BOT TOP CHAM BOT TOP \ 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

95 43.20 
95 
95 
95 
95 
95 
95 
95 
95 
95 

43.10 
43.35 
45.45 
48.00 
49.15 
51.70 
52.65 
52.85 
59.10 

95 60.15 
95 60.75 
95 61.15 

2.25 100.15 
2.50 
2.75 
4.90 
9.10 

10.30 
14.30 
15.05 
15.45 
24.15 

99.65 
99.40 
97.35 
93.55 
92.50 
88.70 
87.95 
87.65 
79.40 

25.00 78.65 
26.60 77.00 
27.20 76.50 

-33.3 
0.0 
2.4 
5.0 
6.7 
2.6 
0.0 

14.3 
2.7 
6.3 

-1.5 
9.1 

8.0B-08 
4.8E-08 
4.0E-08 
3.4E-08 
3.2B-08 
3.0B-08 
2.7E-08 
2.7E-08 
2~6E-08 
2.3E-08 
2.3E-08''' 
2.4E-08 

Ave. 
0,1 

1 
1 
1 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
• A zero in this column starts a series of measurements 

2.4E-08 em/sec 
9.3E-09 in/sec 

** Kv adjusted for temperature 
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Fallinq Head Permeability Test 

(Version 1. 02} 
Project:CGC, Inc. Date: 03-Apr-96 

Project #:3941.01 Tech: DBO 
Sample:SB 212, 29-31' Pile: 394103A Page:2 of 2 

Cell #: 10 
Visual Descript:Silty clay 

**INPUT VALUES** 
INIT. PINAL 

Sample Dia. (in) 2.85 2.86 Permeant: WATER 
Sample Ht. (in) 1.99 1.99 Permeant Specific Gravity: 1.00 
Tare & Wet (9) 210.4 698.9 Sample Specific Gravity: 2.65 EST. 
Tare & Dry (q) 196.0 627.1 Confining Pressure (psi): 100.0 
Tare (q) 114.2 270.4 Burette Diameter (in): 0.250 
Sample Wt. (9) 424.9 428.5 Burette Zero (em): 100.0 

* *CALCULATBD VALUES** 

MOISTURE (\) 17.6 20.1 MAXIMUM GRADIENT: 15.7 
WET DENS. (pcf) 127.5 127.7 AVBRACB GRADIENT: 13.4 
DRY DENS. (pcf) 108.4 106.3 MAX. EPFECT. STRBSS (psi): 6.0 
SATURATION (\) 88.8 96.0 MIN. BPPBCT. STRESS (psi): 4.6 

AVE. BPFECT. STRESS (psi): 5.3 

------------------------------------------------------------------------------------
Date Time Temp Press. (psi) Readings (em) Plow Dif. Kv ** Ave. 

YY MM DD HH MM co• BOT TOP CHAM BOT TOP ' emf sec 0,1 

------------------------------------------------------------------------------------
96 4 1 7 37.00 0.0 95 95 28.70 1.60 100.40 
96 4 1 7 53.00 21.0 95 95 28.60 6.60 95.15 -2.4 
96 4 1 8 20.00 21.0 95 95 28.65 13.30 88.50 0.4 
96 4 1 8 55.00 21.0 95 95 28.80 20.20 81.75 1.1 
96 4 1 10 1.00 21.0 95 95 29.00 29.46 72.55 0.3 
96 4 2 14 14.00 0.0 95 95 32.30 2.70 99.70 
96 4 2 14 33.00 21.0 95 95 32.20 6.60 95.55 -3.1 
96 4 2 14 43.00 21.0 95 qo; 32.35 8.40 93.65 -2.7 
96 4 2 15 o.oo 21.0 95 95 32.20 11.35 90.70 -o.o 
96 4 2 15 21.00 21.0 95 95 32.05 14.60 87.45 0.0 
96 4 2 15 39.00 21.0 95 95 32.05 17.25 84.85 1.0 
96 4 2 16 1.00 21.0 95 95 32.00 20.15 81.95 0.0 
96 4 2 16 20.00 21.0 95 95 32.10 22.50 79.60 -0.0 

NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.2E-06 
1.9E-06 
1.8E-06 
1.7E-06 

1.4E-06 
1.3E-06 
LJE-06 
1.3E-06 1 
1.3E-06 1 
1. 3E-06 1 
l.JE-06 1 

1.3E-06 em/sec 
5.1E-07 in/sec 



3.3 LABORATORY ANALYSIS 

Soil samples which indicated VOC concentration greater than 8,000 ppm from the field GC 
analytical results, or PCB concentrations close to lO ppm from the Ohmicron Rapid Assay 
Soil Field Test kit were sent to lEA Analytical Laboratories in Cary, North Carolina for 
confinnatory analyses in accordance with the Contract Laboratory Program (CLP) 
Statement of Work. 

A summary of the analytical laboratory results and comparison to the field GC and PCB test 
kits are presented in Table 2. The complete lEA Laboratory report is presented in 
Appendix E. 

3.4 GEOTECHNICAL LADORA TORY ANALYSIS 

Geotechnical laboratory analysis performed at CGC, Inc. of Madison, Wisconsin included: 
grain size distribution (ASTM D422) for granular, Atterberg limits (liquid limit and 
plasticity index) (ASTM 04318), grain size distribution (ASTM 0422), and flexible-wall 
permeability tests (ASTM 05084) for samples from the clay confining layer. Rigid-wall 
falling head permeability testing was performed on four Shelby tube samples of the confming 
clay layer. 

Geotechnical laboratory testing for the soil-bentonite mix design and compatibility testing 
was not performed at this time. As previously stated, these tests will be performed by our 
construction subcontractor, as necessary, to select a soil-bentonite mix for sections of the 
barrier wall to be constructed as a bentonite slurry wall. 

Geotechnical analyses of selected soil samples were conducted in accordance with the 
Dewatering/Barrier Wall Alignment Pre-Design Work Plan. with the following exceptions: 

• Soil samples collected for grain size analysis along the proposed fmal alignment 
were analyzed at intervals greater than 200 feet. Because the original 200-foot 
spacing of soil samples for grain size analysis was based on a shorter 1ength of 
alignment, increasing the proposed alignment length served to extend the distance 
between samples. Due to the consistent geology over the entire site, little 
variation in grain size was noted between borings located more than 200 feet apart 
(see Section 7). Soil samples were collected from all borings conducted during the 
investigation and are currently being stored. These soil samples will be available 
for additional grain size analyses in the future, if necessary. 

• A flexible-wall hydraulic conductivity/permeability test (ASTM 05084) was not 
perfonned on the one of the four clay confining layers samples (SB206) because 
there was insufficient volume of the undisturbed Shelby tube sample. -

• In addition to the flexible-wall hydraulic conductivity/permeability testing, rigid
wall falling head permeability testing (U.S. Army Corps of Engineers Method EM 
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GEOTECHNICAL RESULTS 

The geotechnical laboratory results performed on selected soil samples are summarized on 
Table 3. The laboratory reports are presented in Appendix F. 

The granular soils above the clay confining layer are generally classified as a fine to coarse 
sand with a trace to some silt and clay, and have the Unifred Soil Classification System 
(USCS) symbols of SP, SP-SM, and SM. The clay confining layer is generally classified as 
clay with a USCS symbol of CL 

According to the rigid-wall falling head permeability testing (U.S. Anny Corps of Engineers 
Method EM 1110-2-1906 (Vll)), the permeability of the clay confining layer ranged from 
1.7 x 10"' cm/s (centimeters per second) to 2.4 x 10"' cm/s based on relatively undisturbed 
Shelby tube samples. Liquid and plasticity limits ranged from 28-30% and 11-14%, 
respectively (Table 3). 

The results of the flexible-wall hydraulic conductivity/permeability tests (ASTM 05084) for 
SB109 and SB151 show the permeability of the clay confining layer to be 2.0xl0"' em/sec 
and 2.4xlO"', respectively. These data are consistent with the permeability values calculated 
from the falling head method. The result for sample SB212, using the flexible wall method, 
is two orders of magnitude greater than the result from the falling head method (Table 3). 
The sample used for the flexible wall method was observed to be more silty than the sample 
used for the fallling head method. 

Technical Memorandum Aprill5. 1996 ACS NPL Site RDIRA 
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SoD S11111ple Coordlaates s.mple 
Boring Number Northlq EastiD& Depth 

Number lftl 
SB-212 SS4 5759 5454 7-9 
SB-212 SS9 5159 5454 17-19 
SB-215 SS5 6126 5615 9-11 
SB-215 SSlO 6126 5615 19-21 
SB-217 SS4 6444 5603 7-9 
SB-217 SSIO 6444 5603 19-21 
SB-206 SS4 5856 5013 7-9 
SB-206 SS7 5856 5013 13-15 
SB-lSl sss 6764 5890 9-11 
SB-151 SS7 6764 5890 13-15 
SB-152 SS3 6fH1 5819 5-7 
SB-152 SSlO 6fH1 5819 19-21 
SB-221 SS2 6354 5138 3-5 
SB-221 SS5 6354 5138 9-11 
SB-109 SS3 7027 5308 5-1 
SB-109 SS8 7027 5308 15-17 
~136 SS2 6904 5146 3-5 

SB-136 SS6 6904 5146 11-13 
SB-113 sss 7066 5422 9-11 
SB-113 SS6 7066 5422 11-13 
SB-112 SS5 6935 5576 9-11 
SB-112 SS8 6935 5516 15-17 
SB-109 ST 7027 5308 19-21 
SB-151 ST 6764 5890 23-25 
SB-206 ST 5856 5013 25.5-27.5 
SB-212 ST 5159 5454 29-31 

l::llllriL 
ST = Shelby tube sample 
NA = Test not applicable to tbis sample 

( 
\ ) 

Table3 
Geotechnlcal Laboratory Results Summary 

Barrier WaD Allgmnent Report 
American Cbemk:al Service, Inc. 

Grtftlth, Indiana 

UqaJd Platldty GnnreJ S8bcl P200 
IJmJt IDda: Conteul Contellt CoDteDl 
( .. ) <,.l _(,.)_ ( .. ) 1 .. .1_ 
NA NA 0.0 86.9 13.1 
NA NA 5.5 87.1 7.4 
NA NA 4.0 87.5 8.5 
NA NA 19.8 76.5 3.7 
NA NA 32.4 62.1 5.5 
NA NA 0.9 83.9 15.2 
NA NA 0.2 92.0 7.8 
NA NA 0.0 90.9 9.1 
NA NA 14.2 82.4 3.4 
NA NA 9.2 87.6 3.2 
NA NA 5.7 87.2 7.1 
NA NA 11.5 76.3 12.2 
NA NA 0.0 90.5 9.5 
NA NA 0.2 87.5 12.3 
NA NA 0.0 96.6 3.4 
NA NA 11.4 80.6 8.0 
NA NA 2.0 93.0 5.0 
NA NA 4.2 88.4 7.4 
NA NA 0.5 92.3 7.2 
NA NA 8.4 88.0 3.6 
NA NA 8.1 74.9 17.0 
NA NA 0.4 95.0 4.6 
30 14 1.9 1.9 90.2 
29 11 0.9 12.1 87.0 
28 12 3.3 14.3 82.4 
28 11 0.7 10 89.3 

NT = Sample not tested becawe of in;sufficient volume of undisturbed material 

Permeability 
uses IUPIWaD P1nlbloW.U 

(cmlsl_ {emil) 

SM NA NA 
SW.SM NA NA 
SP-SM NA NA 

SP NA NA 
SP.SM NA NA 

SM NA NA 
SP-SM NA NA 
SP-SM NA NA 

SP NA NA 
SP NA NA 

SP-SM NA NA 
SM NA NA 

SP-SM NA NA 
SM NA NA 
SP NA NA 

SP-SM NA NA 
SP-SM NA NA 
SP-SM NA NA 
SP-SM NA NA 

SP NA NA 
SM NA NA 
SP NA NA 
CL l.7B-08 2.0E-08 
CL 2.0E-08 2.4E-08 
CL l.BE-08 NT 
RP 2.4E-08 l.3E-06 
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Falling Head Permeability Test 
(Version 1. 02) 

Project:CGC, Inc. Date: 03-Apr-96 
Project #:3941.01 Tech: DEO 

Sample:SB109, 19-21' File: 394101 Page:l of 1 
cell #: 8 

Visual Descript:Lean clay 
**INPUT VALUBS** 

INIT. FINAL 
Sample Dia. (in) 2.86 2.86 Permeant: WATER 
Sample Ht. (in) 2.30 2.30 Permeant Specific Gravity: 1.00 
Tare & Wet (g) 200.5 616.0 Sample Specific Gravity: 2.70 EST. 
Tare & Dry (g) 188.5 539.1 confining Pressure (psi): 100.0 
Tare (g) 114.5 87.2 Burette Diameter (in): 0.250 
sample wt. (g) 528.5 528.8 Burette Zero (em): 100.0 

**CALCULATED VALUBS** 

MOISTURE (\) 16.2 17.0 MAXIMUM GRAD IBN'!': 12.2 
WET DENS. (pcf) 136.3 136.3 AVBRAGE GRADIEN'l': 10.6 
DlW DENS. (pcf) 117.3 116.5 MAX. EFFBCT. STRESS (psi): 5.7 
SATURATION (\) 100.2 103.0 MIN. BFFBCT. STRESS (psi): 4.3 

AVE. BFFBCT. STRESS (psi): 4.7 

------------------------------------------------------------------------------------
Date Time Temp Preas. (pai) Reading• (CID) Flow Dif. Xv ** Ave. 

YY KM DD HH KM Co* BOT TOP CHAM BOT TOP ' em/sec 0,1 

------------------------------------------------------------------------------------
96 3 26 1 49.00 0.0 95 95 52.30 1.65 99.85 
96 3 26 8 40.00 20.0 95 95 52.75 1.80 99.50 -40.0 3.7E-08 
96 3 26 9 31.00 20.0 95 95 53.05 2.10 99.30 20.0 3.7E-08 
96 3 26 14 20.00 20.0 95 95 54.45 3.30 98.35 11.6 2.9E-08 
96 3 26 16 23.00 20.0 95 95 55.05 3.75 97.90 o.o 2.9E-08 
96 3 27 7 41.00 20.5 95 95 58.35 7.00 95.05 6.6 2.7B-08 
96 3 27 15 55.00 21.5 95 95 60.80 8.55 93.65 5.1 2.5B-08 
96 3 28 7 51.00 21.') 95 95 62.60 11.30 91.30 7.8 2.3E-1)8 
96 3 28 13 1.00 21.0 95 95 63.75 12.15 90.60 9.7 2.,JB-08 
96 3 29 9 7.00 21.0 95 95 66.30 15.00 87.90 2.7 2.2E-08 
96 3 29 13 32.00 22.0 95 95 67.35 15.55 87.35 -o.o 2.0E-08 
96 3 29 15 41.00 0.0 95 95 67.60 15.90 87.15 
96 4 1 7 33.00 21.0 95 95 72.75 23.20 80.50 4.7 2.1E-08 1 
96 4 1 15 10.00 22.0 95 95 74.15 23.95 79.85 7.1 1.9E-08 1 
96 4 2 7 23.00 21.0 95 95 74.40 25.40 78.35 -1.7 2.0E-08 1 

-----------------------------------------------------------------------~------------
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.0E-08 em/sec 
7.9E-09 in/sec 



Falling Head Permeability Teat 
(Version 1. 02) 

Project:CGC, Inc. 
Project #:3941.01 

Sample:SB151, 23-25' 

Visual Deacript:Lean clay 

sample Dia. (in) 
Sample Ht. (in) 
Tare & Wet (g) 

Tare & Dry (g) 
Tare (g) 
Sample Wt. (g) 

IHIT. 
2.85 
2.30 

211.4 
196.3 
116.1 
513.0 

FINAL 
2.85 
2.30 

598.5 
513.5 
84.0 

514.5 

Date: 03-Apr-96 
Tech: DBO 
File: 394102 

Cell #: 9 

**INPUT VALUES** 

Permeant: 
Permeant Specific Gravity: 

Saeple Specific Gravity: 
Confining Pressure (psi): 

Burette Diameter (in): 
Burette Zero (em): 

**CALCULATED VALUES** 

MOISTURE ( \) 
WET DENS. (pcf) 
DRY DBMS. (pcf) 
SATURATION ( \) 

Date Time 

18.9 19.8 
133.2 133.6 
112.0 111.5 
101.2 104.6 

Presa.(pai) 

MAXIHOM GRADIENT: 
AVBRAGE GRADIENT: 

MAX. Bl'l"BCT. S'l'JtBSS ( pa i ) ; 
KIN. BFFBCT. STRESS (psi): 
AVE. BFFBCT. STRBSS (psi) : 

Readings (em) Plow Dif. 
YY MM DO HH 

Temp 
MM Co* BOT TOP CHAM BOT TOP \ 

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

3 27 
3 27 
3 27 
3 27 
3 28 
3 28 
3 29 
3 29 
3 29 
4 1 
4 1 
4 2 
4 2 

7 53.00 0.0 
8 29.00 20.5 
9 9.00 20.5 

15 53. 00 21. 5 
7 53.00 21.0 

13 o.oo 21.0 
9 6.00 21.0 

13 33.00 22.0 
15 40.00 22.0 

7 34.00 21.0 
15 9.00 22.0 

7 24.00 21.0 
12 57.00 21.5 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

43.20 
43.10 
43.35 
45.45 
48.00 
49.15 
51.70 
52.65 
52.85 
59.10 
60.15 
60.75 
61.15 

2.25 100.15 
2.50 99.65 
2.75 
4.90 
9.10 

10.30 
14.30 
15.05 
15.45 
24.15 
25.00 
26.60 
27.20 

99.40 
97.35 
93.55 
92.50 
88.70 
87.95 
87.65 
79.40 
78.65 
77.00 
76.50 

-33.3 
0.0 
2.4 
s.o 
6.7 
2.6 
o.o 

14.3 
2.7 
6.3 

-1.5 
9.1 

Page:1 of 1 

WATER 
1.00 
2.70 

100.0 
0.250 
1()0.0 

9.5 
8.9 
5.8 
4.4 
4.9 

Kv ** 
em/sec 

8.01:-08 
4.8E-08 
4.0E-08 
3.4E-08 
3.2E-08 
3.08-08 
2.7E-08 
2.7E-08 
2~6B-08 
2.31:-08 
2.3s-o8· 
2.4E-08 

EST. 

Ave. 
0,1 

1 
1 
1 

----------------------------------------------------------------------~------------
NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rows with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.4E-08 em/sec 
9.3E-09 in/sec 
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Falling Head Permeability Test 

(Version 1.02) 
Project:CGC, Inc. Date: 03-Apr-96 

Project #:3941.01 Tech: DEO 
Sample:SB 212, 29-31' File: 394103A Page:2 of 2 

cell #: 10 
Visual Descript:Silty clay 

**INPUT VALUES** 
INIT. FINAL 

sample Dia. (in) 2.85 2.86 Permeant: WATER 
Sample Ht. (in) 1.99 1.99 Permeant Specific Gravity: 1.00 
Tare & Wet (g) 210.4 698.9 Sample Specific Gravity: 2.65 EST. 
Tare & Dry (g) 196.0 627.1 Confining Pressure (psi): 100.0 
Tara (g) 114.2 270.4 Burette Diameter (in): 0.250 
Sample Wt. (g) 424.9 428.5 Burette Zero (em): 100.0 

**CALCULATED VALUES** 

MOISTURE (!\) 17.6 20.1 MAXIMUM GRADIENT: 15.7 
WET DENS. (pcf) 127.5 127.7 AVBRAGB GRADIENT: 13.4 
DRY DENS. (pcf) 108.4 106.3 MAX. BF!'BCT. STRESS (psi): 6.0 
SATURATION (\) 88.8 96.0 MIN. BFFBCT. STRESS (psi): 4.6 

AVE. BF!'BCT. STRESS (psi): 5.3 

------------------------------------------------------------------------------------
Data Time Temp Press. (psi) Readings (em) Flow Dif. Kv ** Ave. 

YY MM DO HH MM Co* BOT TOP CHAM BOT TOP ' em/sac 0,1 

------------------------------------------------------------------------------------
96 4 1 7 37.00 o.o 95 95 28.70 1.60 100.40 
96 4 1 7 53.00 21.0 95 95 28.60 6.60 95.15 -2.4 
96 4 1 8 20.00 21.0 95 95 28.65 13.30 88.50 0.4 
96 4 1 8 55.00 21.0 95 95 28.80 20.20 81.75 1.1 
96 4 1 10 1.00 21.0 95 95 29.00 29.46 72.55 0.3 
96 4 2 14 14.00 o.o 95 95 32.30 2.70 99.70 
96 4 2 14 33.00 21.0 95 95 32.20 6.60 95.55 -3.1 
96 4 2 14 43.00 21.0 95 gc:: 32.35 8.40 93.65 -2.7 
96 4 2 15 o.oo 21.0 95 95 32.20 11.35 90.70 -o.o 
96 4 2 15 21.00 21.0 95 95 32.05 14.60 87.45 0.0 
96 4 2 15 39.00 21.0 95 95 32.05 17.25 84.85 1.0 
96 4 2 16 1.00 21.0 95 95 32.00 20.15 81.95 o.o 
96 4 2 16 20.00 21.0 95 95 32.10 22.50 79.60 -o.o 

NOTES or COMMENTS : 

Evaluated by: ASTM 05084 

Average Kv for those rowe with a 1 in the Ave. column 
Termination determined by stable Kv and low flow differential 
* A zero in this column starts a series of measurements 
** Kv adjusted for temperature 

2.28-06 
1.9E-06 
1.81!-06 
1.71!-06 

1.41!-06 
l.JE-06 
L_JE-06 
1.31!-06 1 
1.31!-06 1 
1.3E-06 1 
1.31!-06 1 

1.3E-06 em/sec 
5.1E-07 in/sec 
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G> , ,;QNTGOMERY WATSON 

May 3, 1996 

Ms. Sheri L. Bianchin 
Remedial Project Manager 
Superfund Division 
United States Environmental Protection Agency 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

Re: Upper Aquifer Investigation Technical Memorandum 
Response to Disapproval and Comments 

Dear Ms. Bianchin: 

This letter is written in response to your letter entitled 'Disapprov:>l of Upper Aquifer 
Investigation Technical Memorandum; American Chemical Service, Inc., NPL Superfund Sit, 
Griffith, Indiana" dated April I 0, 1996, as well as your April 29, 1996 Clarification ~ 
Disapproval of March 1996- Upper Aquifer Technical Memorandum letter. As we discussed 
with you in several calls and meetings, both before and after receipt of your April 10 letter, the 
ACS Site RDIRA Executive Committee does not agree with many of the assertions made in that 
document. No..... n •w• ..a..-. .. \I]S~~Mt~C?Wa4Pm~~Jlu•Jarification letter. As we 
indicated at our April23, 1996 meeting, we believe that it is eeeetttlal•b-OWt-gmup aod .. Agency 
rnanasemenrttnneet as SOOD'U· possible to discuss these and .otha: .~~~. r~lated to_ the ACS Site. 
It is imperative that we meet prior to the installation of these wells. 

D~.our·iJuicniBagreements, we have developed and are submitting responses to each of your 
comments on our Upper Aquifer Investigation Technical Memorandum, as well as a revised 
Technical Memorandum with this letter. We have incorporated responses to your comments in 
our revised -Technical Memorandum which includes installation of several monitoring wells and 
piezometers which we consider unnecessary for remedial design purposes and for th .. 
understanding ofthe hydrogeology of the site. As stated in more detail in our responses to yot... 
comments, we are acquiescing in installing those additional wells and pi w- ~meters only because 
you have ordered us to do so and threatened enforcement action. We continue to believe that the 
identified wells and piezometers are without sound technical basis. 

Before turning to your individual comments, we believe it is also important to again place the 
original purpose and intent of the Upper Aquifer Investigation Technical Memorandum in 
perspective. As you are aware, the Upper Aquifer Investigation Technical Memorandum was to 
be an account of the Upper Aquifer Investigation (Tracer Study) methods and results, and 
recommendations for upper aquifer well placement, as appropriate. The Technical Memorandum 
was not intended to be an exhaustive or all-inclusive review of the hydrogeology at the Site. This 
simplified technical memorandum concept was discussed with EPA and IDEM as part of the Pre
Design Work Plan approval process and is reflected in the approved Work Plan and Schedule. 
The technical memorandum approach was adopted for the upper aquifer and other aspects of the 
pre-design studies as a means of expediting completion of that work. 

_ :::c CJc::orate Dnve 

00101 

-:-el 708 691 5000 
Fax 708 691 5133 
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certain wells and piezometers that we believe are unnecsessary. Our positions are reflected in our 
comment responses. Our purpose in providing the revised Technical Memorandum is to allow 
this project to proceed without further delay. However. our revisions should not be construed as 
reflecting agreement with all of EPA's asserted positions. Once you have had an opportunity to 
review these responses and the revised Technical Memorandum, we believe that the meeting 
between the Group and U.S. EPNIDEM would be the appropriate forum for continuing the 
discussion on these items. 

We suggest that the meeting with the agencies be scheduled as soon as possible. We are available 
to meet on May 16th or May 21st at 1:00. Please call and let us know which of those dates is 
preferable as soon as possible. 

Responses to Comments 
The following is a transcription ofthe March 15, 1996 U.S. EPA comments on the Upper Aquifer 
Technical Memorandum, with responses included. 

DTCLOSURE 

Review Comments 
Upper Aquifer Investigation Technical Memorandum, March 15, 1996 

American Chemical Services, Inc. 
Superfund Site, Griffith, Indiana 

GDBRAL COJOID1TS 

1. There is a tendency to overstate the significance of the 
results of the field screening results. While the results are 
meaningful, it is important to realize the limitations of the 
data since it is only screening level data. The intent of the 
screening-investigation was to obtain an inference of the 
plume(s) boundaries; these inferences must be verified 
subsequently with the installation and sampling of a monitoring 
network. Hence, rewrite the text to 1) explain the goals served 
by the upper aquifer investigation; 2) explain the data including 
the data limitations; 3) provide reasonable conclusions along 
with rationales; and 4) provide recommendations and proposals 
along with the corresponding rationales. 

In response to U.S. EPA's requirements, Montgomery Watson developed detailed SOPs for 
collecting the upper aquifer samples and for operation and QA/QC of the field gas 
chromatograph (GC). The SOPs were followed fully, and resulted in useful data. The GC 
field screening was used appropriately. The conclusions developed in the Technical 
Memorandum are not based solely on these results. The field screening played a 
supplemental role in developing the extent of contamination. 

The text in the Technical Memorandum already accomplishes the numbered items at the 

Response to Disapproval and Comments May 3. 1996 ACS NPL Site RDIRA 
Upper Aquifer Technical Memorandum Page3 
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e MONTGOMERY WATSON 

May 3, 1996 

Ms. Sheri L. Bianchin 
Remedial Project Manager 
Superfund Division 
United States Environmental Protection Agency 
77 West Jackson Boulevard 
Chicago, Dlinois 60604 

Re: Upper Aquifer Investigation Technical Memorandum 
Response to Disapproval and Comments 

Dear Ms. Bianchin: 

This letter is written in response to your letter entitled 'Disapproval of Upper Aquifer 
Investigation T~cal Memorandum; American Chemical Service, Inc., NPL Superfund Site, 
Griffith, Indiana" dated April 10, 1996, as well as your April 29, 1996 Clarification of J 
Disapproval of March 1996 -Upper Aquifer Technical Memorandum letter. As we discussed 
with you in several calls and meetings, both before and after receipt of your April I 0 letter, the 
ACS Site RDIRA Executive Committee does not agree with many of the assertions made in that 
document. Nor do we agree with statements made in your April 29th clarification letter. As we 
indicated at our April 23, 1996 meeting, we believe that it is essential for our group and Agency 
management to meet as soon as possible to discuss these and other issues related to the ACS Site. 
It is imperative that we meet prior to the installation of these wells. 

Despite our basic disagreements, we have developed and are submitting responses to each of your 
comments on our Upper Aquifer Investigation Technical Memorandum, as well as a revised 
Technical Memorandum with this letter. We have incorporated responses to your comments in 
our revised Technical Memorandum which includes installation of several monitoring wells and 
piezometers which we consider unnecessary for remedial design purposes and for the 
understanding of the hydrogeology of the site. As stated in more detail in our responses to your 
comments, we are acr· •iescing in installing those additional wells and piezometers only ':- ~-:ause 
you have ordered us to do so and threatened enforcement action. We continue to believe that the 
identified wells and piezometers are without sound technical basis. 

Before turning to your individual comments, we believe it is also important to again place the 
original purpose and intent of the Upper Aquifer Investigation Technical Memorandum in 
perspective. As you are aware, the Upper Aquifer Investigation Technical Memorandum was to 
be an account of the Upper Aquifer Investigation (Tracer Study) methods and results, and 
recommendations for upper aquifer well placement, as appropriate. The Technical Memorandum 
was not intended to be an exhaustive or all-inclusive review of the hydrogeology at the Site. This 
simplified technical memorandum concept was discussed with EPA and IDEM as part of the Pre
Design Work Plan approval process and is reflected in the approved Work Plan and Schedule. 
The technical memorandum approach was adopted for the upper aquifer and other aspects of the 
pre-design studies as a means of expediting completion of that work. 

2100 Corporate Drive 
Addison, Illinois 
60101 

Tel: 708 691 5000 
Fax: 708 691 5133 

Serving the World's Environmental Needs 
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As part of the discussions on the Upper Aquifer Technical Memorandum, you have raised a 
question as to whether the Remedial Investigation (RI) was completed for the ACS Site. 
Apparently, you believe that the ongoing pre-design studies should be expansive enough to fill in 
an 'incomplete RI". However, EPA has long considered the ACS Site RI to have been 
completed. In the ROD at page 5, EPA states that the RifFS was completed in 1992. In the 
Unilateral Order, EPA again found that the RifFS was "concluded" in 1992. The Agency, in 
fact, issued its ROD in direct reliance on the completed RIIFS. Based on these clear statements 
of Agency position, the RI must be viewed as done, and the pre-design studies should be allowed 
to proceed with the goal of developing information still needed for the final remedial design for 
the ACS Site. 

It is also important to note that, as explained in the Technical Meeting of April 23, 1996, the 
results of the Upper Aquifer Investigation confirm the findings of the RI. The upper aquifer 
conditions at the ACS Site today are entirely consistent with our findings of 1989 and 1990 and 
monitoring since that time. Nothing in the latest investigatory findings would lead to a conclusion 
that something had been overlooked or missed during the RI so that additional upper aquifer 
nature and extent work would be necessary at or around the ACS Site. 

In your clarification letter, you state that the Technical Committee did not believe that any 
confirmatory wells were necessary. This is an incorrect statement of the position taken by our 
Group. As stated in the original Technical Memorandum and the April 23 meeting, we were and 
remain willing to install new wells at the ACS Site. In our original Technical Memorandum 
results (page 10 and Figure 5), we proposed to install six new monitoring wells based on the 
Tracer Study. During the April23rd meeting, in response to questions raised by the Agency, we 
proposed to install three more wells in addition to six proposed in the Technical Memorandum. 
As noted in the opening to this letter, in our revised Technical Memorandum, we have indicated 
that we will add w~lls and piezometers at the locations ordered by EPA However, as explained 
during the April 23rd meeting and in our responses to comments, we continue to believe that 
certain of those wells and the piezometers are not needed for remedial design purposes. We are 
installing those wells and piezometers in direct response to your threat of enforcement action, 
rather than because they answer a technical need. 

We believe that the situation which has developed in relation to the Upper Aquifer Investigation 
Technical Memorandum is an unfortunate one. Technical disagreements should be resolvable 
through discussions between the parties rather than under the threat of orders and enforcement. 
This is especially true in light of the Executive Committee's clear commitment to expediting the 
remedial work at the ACS Site. In order to avoid the recurrence of this situation, we request that 
a procedure to resolve real technical disputes be established for this project. The establishment 
of such a procedure would be one of the topics of discussion for the meeting between the group 
and the agencies' managements. 

Turning to your specific comments, as noted, we disagree with many of the statements made. 
With this letter, we are resubmitting a Technical Memorandum which responds to your comments 
by deleting certain information which we continue to believe to be technically accurate and adding 

Response to Disaoproval and Comments May 3. 1996 ACS NPL Site RDIRA 
Upper Aquifer Technical Memorandwn Page2 



certain wells and piezometers that we believe are unnecsessary. Our positions are reflected in our 
comment responses. Our purpose in providing the revised Technical Memorandum is to allow 
this project to proceed without further delay. However, our revisions should not be construed as 
reflecting agreement with all of EPA's asserted positions. Once you have had an opportunity to 
review these responses and the revised Technical Memorandum, we believe that the meeting 
between the Group and U.S. EPNIDEM would be the appropriate forum for continuing the 
discussion on these items. 

We suggest that the meeting with the agencies be scheduled as soon as possible. We are available 
to meet on May 16th or May 21st at I :00. Please call and let us know which of those dates is 
preferable as soon as possible. 

Responses to Comments 
The following is a transcription of the March 15, 1996 U.S. EPA comments on the Upper Aquifer 
Technical Memorandum, with responses included. 

ENCLOSURE 

Review Comments 
Upper Aquifer Investigation Technical Memorandum, March 15, 1996 

American Chemical Services, Inc. 
Superfund Site, Griffith, Indiana 

GENERAL COJIHBN'.l'S 

1. There is a tendency to overstate the significance of the 
results of the field screening results. While the results are 
meaningful, it is important to realize the limitations of the 
data since it is only screening level data. The intent of the 
screening-investigation was to obtain an inference of the 
plume(s) boundaries; these inferences must be verified 
subsequently with the installation and sampling of a monitoring 
network. Hence, rewrite :~e text to 1) explain the goals served 
by the upper aquifer investigation; 2) explain the data including 
the data limitations; 3) provide reasonable conclusions along 
with rationales; and 4) provide recommendations and proposals 
along with the corresponding rationales. 

In response to U.S. EPA's requirements, Montgomery Watson developed detailed SOPs for 
coUecting tbe upper aquifer samples and for operation and QA/QC of tbe field gas 
chromatograph (GC). The SOPs were foUowed fuUy, and resulted in useful data. The GC 
field screening was used appropriately. The conclusions developed in the Technical 
Memorandum are not based solely on these results. The field screening played a 
supplemental role in developing the extent of contamination. 

The text in the Technical Memorandum already accomplishes the numbered items at the 

Response to Disapproval and Comments May 3, 1996 ACS NPL Site RDIRA 
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end of the U.S. EPA comment. l) The goals for the investigation in each area were clearly 
stated in the approved SOW and they were re-stated in the Technical Memorandum for 
each of the four Areas, A - D. 2) The limitations of the data are discussed in the Technical 
Memorandum. The discussion of uncertainty regarding the source of the low acetone 
concentrations (<50 ug/1) is a primary e:umple. 3) Reasonable conclusions are presented 
in the Technical Memorandum for each of the investigation Areas, A through D. They are 
clearly labeled "Conclusions" with an underlined header. 4) Recommendations to place 
new upper aquifer monitoring wells were made on Page 10 and included the rationale for 
each location . 

2. It is unclear if the structures portrayed on the maps have 
been surveyed in and are accurately depicted on the maps. This 
is important in visually understanding the character and extent 
of the contaminant plume. 

Several structures (building outlines) are included on the basemap and therefore appear on 
Figures 1 - 6. The total number of structures shown on the maps have been kept to a 
minimum to reduce overall clutter. The coordinates for these in the original maps were 
derived from the topographic map based on the 1994 aerial photographs. One corner of 
each of these buildings was surveyed to confmn that they are accurately located on the 
basemaps. The coordinates of the four sides of the new pond constructed south of Reder 
Road have also been surveyed and will be included in future maps. 

3. It is unclear whether the residential well discussion and 
represented locations refer to all or part of the private 
drinking water wells (e.g., residential wells) in the area of the 
site. The document needs to illustrate the location of all 
private wells near the site, indicate where the wells and discuss 
sampling those that may potentially be impacted by contamination 
migrating off-site. In addition, the report needs to state the 
intended analytical parameters for the proposed residential well 
samples. Lastly, as is mentioned further below, full scan 
analyses of these residential wells would be prudent for the 
first round of sampling. (See also specific comments below). 

A residential weD search is being conducted in the vicinity of the ACS Site. As agreed in 
the weekly conference caD with the U.S. EPA, the findings will be included in the Lower 
Aquifer Technical Memorandum that will be submitted to the Agencies on May 3, 1996. 
The four residential weDs proposed for sampling in the Upper Aquifer Technical 
Memorandum were specificaHy selected because they were the located in the direct vicinity 
of the zone of benzene contamination· delineated along Colfax Avenue. They were 
identified by a Montgomery Watson geologist, going door-to-door along Colfax Avenue 
and Reder Road, talking to each resident to ascertain the source of their water supply. The 
Technical Memorandum has been revised to state that fuD scan analyses will be performed 
for these initial four residential wells. 
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An alternative to providing the above-requested information 
regarding all the private well users in the revised upper aquifer 
technical memorandum is to include this information in the lower 
aquifer technical memorandum. However, Respondents must still 
sample the four (4) proposed wells for full scan to coincide with 
the collection of the groundwater samples from the new upper 
aquifer wells. 

FuU scan analysis is unnecessary and excessive for two reasons: 1) numerous sampling 
events have indicated that the contaminants of concern migrating off-site consist of the 
volatile organic compounds and 2), volatile organic compounds are more conservative than 
the semi-volatile compounds, PCBs, pesticides, and metals. However, at the direction of 
the U.S. EPA, the Technical Memorandum bas been revised to provide such sampling for 
these specific weUs. Being more conservative means that they are much more likely to 
travel with the groundwater. H no volatile organic compounds have migrated from the site 
to the sampled residential wells, it is technically valid to conclude that there is no completed 
pathway for the other, less conservative compounds, including the semi-volatile 
compounds, pesticides, PCBs, and metals. 

4. The number and location of proposed additional upper aquifer 
monitoring wells; however, the presentation of data makes it 
difficult to appears inadequate adequately determine where 
additional wells are needed. First, the inferred plume is 
difficult to correlate with the existing ground water contours. 
Further, contour maps illustrating benzene, acetone, and total 
organic compound concentrations need to be provided to evaluate 
the distribution of these contaminants and the appropriate 
locations of additional monitoring wells. A map needs to be 
provided that illustrates all existing upper aquifer monitoring 
wells and piezometers, as well as proposed additional monitoring 
wells and groundwater elevation contours. When selecting the 
network, consider that the ultimate goal of this investigation 
the monitoring network will· be used to verify the character, 
nature and extent of contamination today and over time. As is 
presented in the specific comment 26 below, u.s. EPA believes 
additional upper aquifer wells are necessary. In specific 
comment 26 below, u.s. EPA has shared its specific judgments of 
the deficiencies in the proposed monitoring network. u.s. EPA's 
opinions may change somewhat when the technical memorandum is 
supplemented with the information requested by u.s. EPA. 

Most of what the U.S. EPA is requesting here was already included in the Upper Aquifer 
Technical Memorandum. The five figures in the fint submittal of the Upper Aquifer 
Technical Memorandum contained the water table contoun from the October 30, 1995 
water level measurements. Figure l showed the eiisting upper aquifer weUs and 
piezometen. Figure 5 showed the groundwater contamination plume as established by the 
upper aquifer field screening, and also showed the proposed monitoring well locations. All 
figures were purposefully provided at the same scale so that comparisons between any and 
all maps can be easily made. 
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It is not possible to develop a meaningful "contour map" of contaminant concentrations 
from the data developed for the Upper Aquifer Investigation. The sampling points were 
selected specifically to identify the outer extent of contaminant migration, and therefore, 
they are generally representative of the lowest concentrations at the site. Contour plots are 
useful when there is a range of contamination concentrations from high to low. The only 
meaningful "contour" line for the objectives of the upper aquifer investigation is the 
"zero" line which was presented on Figure 5. 

A new figure has been added foUowing Figure 4, and Figure 5 bas been modified and 
renumbered as Figure 6 in the re-submitted Technical Memorandum. The new Figure 5 is 
a plot of total volatile organic concentration levels detected by field GC. Figure 6 (revised 
Figure 5) includes water table contour lines, the "zero" contaminant detection line, the 
existing monitoring weDs and piezometen, and the locations of the new monitoring wells 
and piezometen proposed to complete the upper aquifer investigation. 

5. The significance of the surface water sample needs 
discussion. certainly the level of contamination found begs 
discussion and a proposal for additional work now that we know of 
the contamination. See also other specific comments below. 

A zone of VOC contamination extends from the ACS site northward as shown on Figures 5 
and 6. The zone ends in the vicinity of the drainage ditch that enters the site north of the 
ACS facility. The sample was coUected near this ditch. It seems likely that the 
groundwater is discharging to the ditch. This is supported by the existence of benzene in 
the surface water sample, and the observation that the zone of benzene contamination in 
the upper aquifer does not extend significantly beyond the ditch. Further surface water 
sampling wiD be conducted in the wetland sampling planned for the summer. Assuming 
approval of the PGCS design by the U.S. EPA, the PGCS will be installed within the next 
year, and it will cut off the benzene contamination that is migrating off site to the north. 
Therefore, the source of the benzene and the seep will be cut off. AU these actions are being 
conducted on an expedited schedule, so that remediation will occur far sooner than under 
the ROD remedy. 

6. With regard to the issue of abandoning wells, u.s. EPA will 
defer comments until we see a proposal and data summary from the 
Respondents. 

U.S. EPA requested, and so we have proposed timely abandonment of the six production 
wells at the ACS Site. We continue to believe that proper abandonment of these weDs is 
appropriate. 

7. Piezometer, P-57, as proposed in Respondents• technical 
memorandum dated November 8, 1995, should be installed. 

The purpose of the piezometen is to provide water elevations at enough locations to 
provide an accurate indication of the water table configuration across and surrounding the 
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site, and aid in the evaluation of the groundwater flow pathways. At this time, there are 
over sixty piezometers at the site. The existing piezometers, along with the results of the 
field screening leave no ambiguity as to the water table configuration and the groundwater 
flow paths northeast of the ACS Site. Adding P-57 at this time would serve no technically 
significant purpose. Therefore, it is recommended that P-57 not be installed. 

a. A staff gauge should be installed in the retention pond south 
of Colfax Avenue and Reder Road, as verbally proposed by 
Respondents. 

A staff gauge will be installed prior to the next round of water levels coUected at the site 
(assuming access can be gained). A surveyor will provide coordinates of the four sides of 
the pond, as weD as reference elevation for the staff gauge, so that the pond and the staff 
gauge can be represented on the site map. 

SPECIFIC COMHBNTS 

9. Paqe 1. The report states that the top-of-casing elevations 
for piezometer P-52 and monitoring well MW-18 were resurveyed 
during the Upper Aquifer investigation. The new survey values 
are presented, but the document does not discuss the difference 
between the old survey values or state the effect on the 
groundwater flow patterns. It is not clear if the elevations P-
52 and MW-18 are different than previously determined. The text 
should note any changes and their significance, or at least note 
where this is discussed. If no significant difference are 
attributed to the resurveyed elevations this point should also be 
made. 

The reference elevation for MW-18 was found to be correct. The reference elevation for P-
52 was found to have been incorrectly reported in November 1995. The modification of the 
reference elevation for P-52 was made for the water table plots in Figures 1 - 5. The change 
resulted in a minor change in the orientation of the contour lines defining the "water 
_table" in the wetland east of the ACS Site. However, the field screening results showed 
that the zone of contamination does not extend out into the wetland. Tb , ... ~fore, the 
resulting change in contour lines was not significant to the objectives or findings of the 
Technical Memorandum. 

10. Page 1, 2nd paragraph. The boundaries of bulleted areas 
A,B,C and D described in this paragraph are not clear. Present 
the boundaries of these areas on Figure 1. 

Areas A, B,£, and D were selected in the SOW to represent general areas that should be 
investigated with specific procedures. The areas are general and so the representation in 
Figure 1 is general. The letters A, B, C, and D are clearly marked and discussed in the text. 
No modifications to Figure 1 are necessary. 

11. Page 2, 3rd paragraph. Present the location of MW-9 on 
Figure 1. 
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Figure 1 includes the upper aquifer monitoring wells and piezometers. Monitoring Well 
MW-9 is screened in the lower aquifer. Therefore it, along with the other lower aquifer 
wells, was not included on Figure 1. 

12. Page 2, 4th paragraph. Provide the rationale for selecting 
the locations of the 8 "deep" groundwater samples described in 
this paragraph. 

The U.S. EPA dictated the locations for the eight deep groundwater samples. The reason 
for collecting the samples was that the U.S. EPA requested that they be collected. 

13. Page 3, top of paqe. On figures, provide the locations of 
the UST and industrial facilities discussed in item 2 at the top 
of the page. 

In the Pre-Design Y.'ork Plan and the SOW,,th.ere was a focus on the UST and the 
indust..W facilities as potential sources of contamination in tbe southeast area. The Upper 
Aquifer Investigation did not confirm that either of these potential sources are significant 
contributors to the groundwater contamination extending southeast from the Off-Site area. 
Therefore, detailed discussion of them is not warranted and has not been included in the 
Technical Memorandum. The brief reference on page 2 is simply to provide continuity 
with the SOW. Adding them to one of the Tech Memo figures would not serve any of the 
objectives of the Upper Aquifer Investigation. 

14. Paqe s ' 6, Results and conclusions. The document states 
the suspected reasons for the presence of acetone at the site, 
including analytical difficulties, common laboratory contaminants 
and identification of acetone in vegetation, insects and bacteria 
as a naturally occurring metabolite. The analytical difficulties 
add to the complexity of interpreting the data. However, since 
the other hypotheses are not supported, these paragraphs should 
be deleted or at least substantially qualified. Discuss further 
the data quality, usage_and limitations. 

Clearly, acetone exists as a contaminant at the site. Figure 4 was developed to show the 
concentrations that were detected. The discussion on page 5 and 6 are specifically focused 
toward the low level detections (<50 ug/1) of acetone. It is important to keep focused on the 
objectives of the field screening that was conducted for this Technical Memorandu~. The 
purpose of the field screening is to identify the locations to install additional upper aquifer 
monitoring wells. The results from sampling those wells will be used to resolve the acetone 
anomaly. The following discussion is valid, but it has been deleted from the Technical 
Memorandum at the direction of the U.S. EPA: 

Acetone was added to the target aoalyte list after the field GC protocol had been 
established in the Specific Operating Procedures section of the Work Plan, because 
acetone was detected in a number of the water samples coUected during the 
investigation. However, it is likely that concentrations of acetone below 50 ug/L in 
groundwater samples are attributable to instrument contamination. Acetone is not 
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well-suited for purge and trap GC analysis utilized for this investigation since it is a 
highly volatile and polar compound. Because the purge and trap methodology 
produces moisture within the system, acetone may be attenuated within the trap by 
the moisture and subsequently elute during multiple purge and trap analyses. In 
laboratory settings, acetone is a common contaminant which most analytical 
laboratories equipped with rigorous QAJQC procedures do not report at 
concentrations less than 20 ug!L. 

Acetone has also been identified in vegetation, insects and bacteria as a naturally 
occurring volatile metabolite. Acetone is a breakdown product of alcohols and is 
produced through anaerobic degradation of organic matter. Near the ACS site, 
where wetland areas and farm fields are abundant, organic matter is available in soils 
at high concentrations (percent levels) for anaerobic degradation and may be 
contributing to the production of naturally occurring acetone. 

Therefore, detections of low concentrations of acetone with a field GC (i.e., less than 
SO ug!L) should be viewed as probable instrument cross-contamination or naturally 
occurring breakdown products, rather than viewed as representative of groundwater 
contamination. 

There are multiple hypotheses that may be generated in explaining 
the widespread detection of acetone on-site, however, it is 
important to keep in mind the quality of the data generated by ~ 
this type of investigation. Hence, the limitations of this data 
should be clearly stated since it will affect the conclusions . 
Furthermore, since acetone levels are very high in some 
locations, it is appropriate to discuss how these high levels may 
have effected detection limits of other parameters of interest. 
The most likely hypothesis that can be drawn from the data is 
that there is widespread "contamination" of acetone on site. 
Also, confirmatory samples which will be analyzed under strict 
QA/QC protocols and validation criteria will help define the 
contamination. 

One potential factor of significance is that if these high levels 
of acetone do reflect lab "contamination", then the validity of 
all data, in general, is suspect due to the doubts cast on the 
quality assurance/quality control (QA/QC) of the collection and 
analysis of the samples. All data should then be further 
qualified. 

Also, it seems inappropriate to attribute acetone concentrations 
to natural processes or lab contamination alone (especially with 
concentrations of 50 ugfl and greater). Further, there is no 
evidence to suggest that natural processes have contributed to 
acetone concentrations detected. Lab contamination is an 
inadequate explanation for detected concentrations of acetone 
which were less than 50 ug/1 because high concentrations of 
acetone were found upgradient of these samples. At the 45 
sampling locations where acetone was detected, 28 locations had 
validity of the aforementioned claims can be evaluated, 
supporting technical documentation must be provided. 
Confirmatory samples which will be analyzed under strict QA/QC 
protocols and validation criteria are necessary. 
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In addition, scientific documentation which discusses that 
acetone is naturally occurring in a wetland environment should be 
provided. When evaluating the concentrations (ranging from non
detect to 50.600 ppb) as provided in this document, it appears 
unlikely that the acetone is naturally occurring. Acetone is not 
easily formed due to the need to form a double bond. When 
alcohols break down, the final compound to be would be methane 
and water. Furthermore, acetone is very volatile and may well 
volatilize off during the exothermic reaction produced during the 
breakdown process of the alcohols and the resultant methane. 
Thus, a minimal amount would be present, if at all. Lastly, 
since acetone has the potential to migrate as rapidly and/or more 
rapidly as benzene, then it may help to explain why acetone is 
found at the leading edge of the groundwater plume. 

15. Page 6, paragraph 2. As discussed above, the text states 
that low concentrations of acetone detected during the 
investigation " ••• should be viewed as probable instrument 
cross-contamination or naturally occurring breakdown products 
rather than viewed as representative of groundwater 
contamination." Based upon the frequency and magnitude of 
acetone detections this statement appears presumptuous. 
Furthermore, acetone was selected as a contaminant of concern in 
the ROD. supplement this discussion to at least talk about 
acetone as a contaminant of concern at this site. 

The purpose of this paragraph is to explain why the "low concentrations" of acetone are 
not being overly analyzed. It is not relevant to add text to this paragraph regarding the 
high acetone concentrations detected at other locations that dearly are site related. 

The ROD lists the "Final Remediation Level" for acetone as 2,300 ugll (to meet them =1). 
Therefore, it is valid to consider concentrations below 50 ugll as of little significance. 

16. P~ge 6, Area A, Results. As mentioned above, it is possible 
the high concentration of acetone may effect detection limits, 
such as at GP58. Hence, it is possible that the detection limit~ 
changed from GP57 to 58. Discuss further the data quality, usage 
and limitations. 

The purpose of the introductory discussion of low acetone concentrations, was so that the 
specific discussion of "real" acetone could be carried out, as is done in the section 
referenced in this comment. U.S. EPA's request for further discussion is not relevant to 
this section of the report. However, in response to the U.S. EPA's comment, the discussion 
of the low acetone concentration bas been removed from the text of the Technical 
Memorandum. 

17. Paqe 6, conclusions, last paragraph, first sentence. Add the 
word approximate before the word extent. 
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The word "approximate" has been added to the text. 

18. Page 6, conclusions, last paragraph, second sentence. 
Further explain the use of "zero" in the context of the line of 
"zero" contamination. It should be explained to state that the 
line of "z.ero" is the relative area where VOC contamination 
dropped to below reportable limits. 

Quotation marks are used around the word zero for this express purpose. Text has been 
added to define this usage of "zero." 

19. Paqe 7. Upward gradients in the wetland are hypothesized as 
controlling the voc~lume extent. While this is a reasonable 
hypothesis for the dissolved phase, it can be easily verified 
with a monitoring network installed later. Piezometers will 
verify gradients. If necessary, samples could also be obtained 
of both the groundwater and surface water. Periodic surface 
water sampling would seem important if this is true. Also, since 
PCB transport is still an issue, then surface water sampling is 
even more important. Discuss how these hypotheses will be 
verified. 

Piezometen are not necessary to verify the hypotheses. It is a basic hydrogeologie principle 
that if groundwater is discharging to a wetland, or other surface water body, it does so 
because there is an upward hydraulic gradient. The water levels shown by the water table 
contour lines and the existence of the wetland is verification of the discharge. Since the 
total saturated thidmess of the upper aquifer in this area is less than ten feet, there may be 
only a slight difference in bead levels. Also, the zone in which the upward gradient will 
occur will move back and forth horizontally throughout the year as the water table rises 
and falls. Installation of additional piezometen is unnecessary. Furthermor~ the PGCS 
will be operational within one year and the extraction trench component of the PGCS will 
contain sets of piezometen in this area. 

PCBs have been found at low levels in the samples from the wetland. It is unclear whether 
the U.S. EPA is suggesting that the 11'igration pathway for the PCBs is via groundwater. 
This seems unlikely since PCBs are hydrophobic and tend to partition to the aquifer matrix 
material rather than migrate with the groundwater. 

20. Page a, conclusions, last paragraph, first sentence. Add the 
word approximate before the word extent. 

The word "approximate" has been added to the text. 

21. Page 8 1 Conclusions) paragraphs 2- 4). Regarding the 
references to the UST and pipeline as potential sources of BTEX 
contamination, there·is not sufficient data to support that the 
UST and pipeline are contributing to BTEX contamination. Provide 
additional information to support this inference or delete the 
inference. 
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The text does not say that the UST and the pipeline are THE source. It says·they may be 
contributon to the plume. That is a reasonable assertion; IDEM has the report from the 
Town of Griffith, regarding the removal of the leaking UST at that location. 

22. Paqe a, last paraqraph (Conclusions). 

Delete the paragraph. There is no basis for stating that voc 
concentrations in area care "not significant". It is 
inappropriate to attribute acetone to natural processes or lab 
contamination. (See previous comments). A more appropriate 
conclusion would include further study of this area, including 
quarterly monitoring well sampling of M-1S and MW-15. 

The paragraph has been modified to show the comparison between the "detected" 
concentrations of acetone and the "Final Remediation Level" for acetone of 2,300 ug/1 
listed in the ROD. 

23. Paqe 9, conclusions, second to last paraqrapb, first 
~- sentence. Add the word approximate before the word extent. 

The word "approximate" has been added to the text. 

24. Paqe 9, conclusions, last paraqraph, first sentence. Add the 
word approximate fore the word extent. 

The word "approximate" has been added to the text. 

25. Paqe 10, Area c bullet. This references a monitoring well 
"MW01". It appears that this reference is for the Griffith 
Landfill well M-lS. This needs to be corrected, to prevent 
confusion with the ACS MW-01 well that was destroyed in 1990. 

The text bas been modified in the revised Upper Aquifer Technical Memorandum. 

26. Paqe 10. Based upon the information provided, following are 
u.s. EPA opinions and recommendations of the proposed monitoring 
network. Although final well locations will be verified by u.s. 
EPA and IDEM in the field, Respondents should provide a proposal 
which considers the following. 

a) Area A: 

Surface water sampling should be planned. Nested piezometers 
should be installed to verify gradients and allow for periodic 
chemical water quality samples to be obtained. Piezometers will 
be relatively easy to install and maintain. Locations should be 
on either side of the hypothesized chemical boundary and there 
should be a total of 6, two-piezometer nests installed. 
Given the historic conditions noted in MW 10 and vicinity, wells 
will likely be needed to show chemical changes through time and 
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should be anticipated. 

Surface water sampling was planned in the Pre-Design work plan and will be conducted 
later this year. The existence of the wetland and the clearly defined edge of the plume is 
verification of the vertical gradients. Piezometers will be of limited value in defining 
vertical gradients in the upper aquifer because of the limited thickness (<10 feet) of the 
upper aquifer, and because the edge of the wetland is not stationary. Further, sets of 
piezometers will be installed in this area as part of the performance verification for the 
extraction trench for the PGCS. 

However, as directed by the U.S. EPA in the Apri129, 1996 clarification letter, the text of 
the Technical Memorandum has been modified to include piezometers in sets of two, at 
four locations. These are shown on Figure 6 as N-1, N-2, N3, and N-4. 

An additional monitoring well is suggested approximately 100 feet 
southeast of the midpoint between MW-13 and M-58. This distance 
between MW-13 and M-58 is over 1000 feet, and MW-14, the closest 
monitoring well between these wells, is contaminated. Hydropunch 
samples analyzed by a field GC can aid in the placement of ~ 
monitoring wells; however they cannot reliably rule out the need 
for a monitoring well. Reliable long-term monitoring will 
require a well in the recommended location. 

The wetland presents a hydraulic barrier that is similar to the effect of a lake. The water 
surface on a lake is flat, and therefore there is no horizontal gradient across the lake. This 
factor was understood during the RI and it is the reason that monitoring wells have not 
previously been placed in the wetland. The field screening investigation confirmed that 
there is no contaminant migration significantly beyond the "shore" of the wetland. The 
concentrations abruptly change from levels measured in the thousands, to non-detected, in 
a matter of a few feet. There is limited technical basis for installing any monitoring weDs in 
the upper aquifer at this location. 

However, at the insistence of U.S. EPA, a weD is propose~ for installation at this location. 
It is labeled "J" on Figure 6 of the revised Technical Memorandum. 

b) Area B: 

The inferred plume is difficult to correlate with the existing 
ground water contours. In addition, it is necessary to measure 
plume concentrations both within and on the edge of the inferred 
plume. 

The plume is overlaid directly on the existing contours in Figure 6 (Figure 5 in the 
Technical Memorandum draft submitted in March 1996). While the contours do not 
extend beyond P-62, the plume that is defined by the "zero" line is clear and consistent 
with the extension of contour lines in the area. 
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Two wells are recommended (a cluster at each location) along the 
inferred plume axis, in addition to the well locations already 
shown. One monitoring well is suggested approximately 150 feet 
northeast of P-62, to provide adequate monitoring coverage of 
this area. An additional monitoring well is suggested 
approximately 500 feet south of P-62, to better define the nature 
of contamination within this area. 

At the meeting with U.S. EPA and IDEM on Aprill3, 1996, the ACS Teehnical committee 
agreed to install an additional weD interior to the plume extending southeast from the site. 
It is discussed on page 10 of the revised Teehnical Memorandum and it is labeled "I'' on 
Figure 6 

c) Area c: 
No additional wells may be necessary for area c; however, wells 
MW-1S and MW15 should be added to quarterly monitoring to ensure 
adequate coverage of these areas. Delete or qualify the second 
sentence of this paragraph, which attributes acetone detection to 
field GC or natural processes. 

At the detected concentrations, these do not represent significant contamination, in 
comparison to the "Final Remediation Level" for acetone, listed in the ROD (1,300 ug/1). 
This qualification is provided in the ten of the revised Teehnical Memorandum. Given this 
fact, it may not be appropriate to include M-lS and MW-15 in the quarterly monitoring 
plan. However, at the U.S. EPA request, wells M-lS and MWl5 will be considered for 
indusion in the quarterly monitoring plan. 

4) Area D: 
The proposal for the wells designated E and F are insufficient. 
Given a linear expanse of more than 1,000 feet along the northern 
portion of the study area and the distance from the source areas 
the following is needed: 

An additional upper aquifer monitoring well in the north em area of the plume w~ agreed 
to at the April23, 1996 with U.S. EPA and IDEM. It is indicated by the symbol and letter 
"C" on Figure 6 of the revised Technical Memorandum. 

i)Samples are needed at a minimum of 4 locations on the northern 
boundary of Area D are recommended. At least two locations will 
consist of a shallow and deep pair of wells in the upper aquifer. 
Drilling shall be to and confirm the clay layer. If the upper 
sand is less that 15 feet thick in this area, single wells with a 
10 foot well-screen should be allowable in lieu of the two well 
cluster. 

At the insistence of U.S. EPA, two additional weDs have been added to the upper aquifer 
investigation inside the contaminant plume zone north of the ACS facility. These are 
indicated by the symbols and letten "L" and "M" on Figure 6 in the revised Upper 
Aquifer Technical Memorandum. 
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The ACS Technical Committee does not feel that either of these monitoring wen locations is 
appropriate at this time. Location "M" is interior to the area of contamination and does 
not provide any additional information needed to proceed with the remediation. Nor is it 
certain at this time that it will be a useful monitoring point after the PGCS has been 
instaUed and is operational. Location "L" is within the planned alignment for the 
groundwater extraction trench for the PGCS. Hit is placed at this location, it will be 
damaged during the construction of the extration trench. It may be that a compliance· 
monitoring well will be useful in this vicinity at some time in the future, but that decision 
would be better made after the PGCS bas been installed and is operational. 

ii) Several shallow well clusters are anticipated along Colfax 
Avenue. A monitoring well is suggested between P-58 and P-59 
just outside the line where benzene was detected, as specified on 
figure 5. This well will provide coverage of the area between 

··' MW-11 and MW-12, which are over 1000 feet apart. A monitoring 
well is suggested near P-63 to better define the nature of 

-i 

~. contamination in this area. 

During the discussion with U.S. EPA and IDEM on Apri123, 1996, the ACS Technical 
Committee agreed to place an additional upper aquifer monitoring well at the location 
discussed above. It is indicated by the symbol and letter "D" on Figure 6 in the revised 
Upper Aquifer Technical Memorandum. 

27. Page 11, paragraph 2, Residential Well Identification and 
Sampling. 

It is unclear whether the residential well discussion and 
represented locations refer to all or part of the area 
residential wells. The document needs to illustrate the location 
of all private wells near the site, and discuss sampling those 
that may potentially be impacted by contamination migrating off
site. Provide a map or database of all known drinking water 
wells in the area. Also, include a discussion of the local 
businesses in the area, including if the businesses have a 
private well which is used as a potable drinking wat.c_· source. 
Include on a figure the location of the municipal water supply 
lines and provide a brief discussion of the municipal water 
supply. This will avoid any confusion as to the elimination of 
certain residences/businesses from sampling consideration in the 
vicinity of the site. 

See response to General Comment 3. 

As previously discussed, there may be additional drinking water 
wells (primarily residences} which will need to be included in 
this sampling round. 

The residential wells proposed for sampling are screened in the 
lower aquifer, and are located south of the site. Any wells in 

Response to Disapproval and Comments May 3, 1996 ACS NPL Site RDIRA 
Upper Aquifer Technical Memorandwn Page IS 



,. 

the area that are in the upper aquifer should be proposed for 
sampling. Given that the gradient of the lower aquifer is 
northerly, residential·and industrial wells downgradient (north) 
of the site should also be identified and sampled. 

Finally, residenti~l well samples should be analyzed for the full 
scan of analytical parameters to assure that no contamination 
escapes detection to be the most protective of human health. 
Pkovide rationales for the residences which are proposed to be 
saiapled . . 
See response to General Comment 3. 

28. Page 11, last paragraph. This states that "One surface 
water sample was collected near P-61 north of the ACS facility 
(Figure 2)." The report previously states that the sample· 
collected near piezometer P-63, and Figure 2 does not illustrate 
the location of the surface water sample. This needs to be 
corrected. · 

The text of has been corrected in the revised Technical Memorandum. 

Furthermore, no conclusion is provided on how the Respondents 
intend to proceed based on this new information. Clarify this 
approach. 

Clarification has been added to the text in the revised Technical Memorandum. 

29. Page 11, Surface Water samples. The surface water sample 
location was not plotted on the map. The surface water sample 
appears to have been collected near P-63, rather than P-61. 
Include the sampling location and ditch on figure 2. 

Given the levels found, more surface water sampling will be 
necessary. The hypothesized upward gradients in the wetland also 
point to the need for additional surface water sampling. Discuss 
how this will be approached and provide a proposal. Results, 
conclusions, __ :1 recommendations for the surface water sample 
location should be included in the text. 

The need for surface water sampling has been anticipated and is included in the Pre-Design 
Work Plan as the Wedand Investigation. This additional sampling, which has already been 
discussed and agreed to with U.S. EPA and IDEM, wiD be conducted during the summer, 
foUowing approval of the QAPP. 

30. Table 1. Include all wells on Figure 1. For instance, MW 
lOC is not shown and should be included. 

The subject of this Technical Memorandum is the upper aquifer. Monitoring WeD MW-
1 OC is not an upper aquifer monitoring well, therefore, it is not included on Figure 1. 
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31. Table 1, Summary of Sample coordinates and Depths. The text 
indicates that GP-54 was not sampled. Also, incorporate the 
east/north coordinates. 

This modification was made i._ Table 1 of the revised Technical Memorandum. 
\ 

32. Table 2, Tabulation of Selected voc Detections Opper Aquifer 
Investigation. The column of total VOCs appears to be 
misleading.· It appears that the total column is a total of 
acetone, benzene and BTEX columns. Clarification of which vocs 
comprise this total VOCs column is needed. 

The tAble has been modified in the revised Technical Memorandum. 

33. Appendix A. Place a title on the table. In addition, 
several items need clarification, including, (a) provide 
explanations for certain concentrations being placed in italics; 
(b) as previously discussed, the total VOCs column appears 
confusing and needs additional clarification; (c) on page 2 of 
15, GP-60 indicates an acetone concentration of 3560 with an ~ 
asterisk. Provide a footnote to explain the meaning of the 
asterisk, and (d) the nomenclature utilized for trip and field 
blanks is inconsistent throughout the table (i.e., GPTB01 
1/24/96, GP-1/26/96/TB, TB 2/1/96). Correct these 
inconsistencies. 

Modification has been made in the revised Technical Memorandum. 

34. Appendix B. This information or data was not timely 
submitted to IDEM. In the future, provide the information to 
both u.s. EPA and IDEM along with the document which it is 
supposed to be included in. 

Appendix B was supplied to U.S. EPA because it was specificaHy requested. When IDEM 
requested it, it was also immediately supplied to IDEM. 

35. Appendix B. While reviewing the time-series data for IW-1 
contained in Ap~~~dix B, u.s. EPA noted that tetrachloroethene 
(PCE) concentrations dropped from approximately 10 to 12 ugfl 
near the start of the pumping and leveled off at about 5 ug/1 
after 180 minutes. In reporting this data, it is not accurate to 
state that the time series data indicated that PCE concentrations 
at the well began high and then over time dropped to zero. 
Rather it appears that PCE concentrations from 180 to the end of 
the test (i.e., 480 minutes) leveled off at a concentration of 
approximately 5 UG/L. This may be important in the lower aquifer 
technical memorandum as well as the well abandonment proposal. 

Time-series sampling was conducted as part of the Lower Aquifer Investigation and was 
therefore included in the Lower Aquifer Technical Memorandum, submitted to U.S. EPA 
on May 3, 1996. 
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As noted above, if questions remain after the U.S. EPA and IDEM have reviewed these 
responses, we are interested in meeting with you and your management to resolve any remaining 
issues. We look forward to hearing from you once your review is completed. 

Very Truly Yours, 

MONTGOMERY WATSON INC. 

~qJt 
Peter J. Vagt, Ph.D., CPG 
Vice President 

cc: Holly Grejda, IDEM (5) 
Steve Mrkvika, B&BWS, (2) 
ACS Technical Committee 

J:\407M080\MARI.SCOM.DOC 

PN/dlp 
J:\407M074\UA_RESP.DOC 
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TECHNICAL MEMORANDUM 
UPPER AQUIFER INVESTIGATION 

ACS NPL SITE PRE-DESIGN 
(REVISED: MAY 3, 1996) 

This Technical Memorandum presents the results, conclusions, and recommendations from 
the Upper Aquifer Investigation conducted at the ACS NPL site in Griffith, Indiana between 
February S and March 4, 1996. The purpose of the Upper Aquifer Investigation was to 
delineate the extent of groundwater contamination in the upper aquifer and to propose 
additional upper aquifer monitoring well locations at the site, if necessary. Groundwater 
samples were collected from 110 temporary sampling points with a hydraulic probe and 
analyzed for target VOCs using a field gas chromatograph (GC). The target VOC list 
included the most frequently detected VOCs in Site groundwater (benzene, ethylbenzene, 
toluene, xylene, chlorobenzene, 1 ,2-dichloroethene, and I, 1-dichloroethane ). The results of 
the analyses were utilized to locate additional sampling points and delineate the extent of 
VOC contamination in the upper aquifer. 

The Upper Aquifer Investigation was conducted in accordance with the Scope of Work and 
Specific Operating Procedures (SOPs) approved by U.S. EPA and IDEM. Investigation 
activities were divided and focused on four areas of the site labeled A. B, C, and D on 
Figure 1. These areas correspond to the following: 

• A- Wetland Area West of the ACS Facility 
• B - East of Colfax, South of Reder Road 
• C - Southwest of the Griffith Landfill 
• D - North and East Perimeter 

Sampling locations utilized for the Upper Aquifer Investigation are shown on Figure 2. In 
this Technical Memorandum, objectives and sampling locations are initially presented 
according to area, followed by a summary of the sampling procedures utilized for the 
investigation. Results and conclusions for each area are subsequently presented followed by 
recommendations for completing the upper aquifer investigation and placement of additional 
upper aquifer monitoring wells at the site. 

Although not included in the Scope of Work for the Upper Aquifer Investigation, three 
additional tasks were completed during the investigation and reported in this document. In 
response to U.S. EPA concerns regarding groundwater elevation data in the upper.aquifer, 
top-of-casing elevations were resurveyed at piezometer P-52 and monitoring well MW-18 
to verify the groundwater elevations measured in these wells. The resurveyed top-of-casing 
elevations for these two wells are 636.66 feet (NGVD) and 644.89 feet, respectively. The 
revised survey. information for these two wells was utilized to plot the upper aquifer 
groundwater elevation presented in Figures 1 through 6. The groundwater elevation used 
for this plot was measured at the site on October 3 0, 199 5. The resurveyed elevations for 



these two wells resulted in a minor change in the orientation of the contour lines defining the 
water table in the wetland area east of the ACS Site. The revised water table contour lines 
changed from a more north-south orientation to generally east-west, indicating that the 
direction of groundwater flow is more southerly than easterly in the wetland area. 

The second task added during the course of the inv~stigation was the identification of 
private wells located east of Colfax Avenue, and south of Reder Road. This information is 
included along with recommendations to sample four private wells on page 11. 

The third task involved collection and field analysis of a surface water sample collected near 
piezometer P63. The analytical results of the surface water sample are presented at the 
conclusion of the document. 

SAMPLING OBJECTIVES AND LOCATIONS 

Area A- Wedand Area West of the ACS Facility 
Direction of groundwater flow in the upper aquifer in Area A is generally to the west and 
southwest from the ACS facility. Because monitoring wells have not been placed to the 
west ( downgradient) of wells MW -13 and MW -9 located at the edge of the wetland area, 
the extent of contaminated groundwater had not been defined in the area. The objectives of 
the Area A investigation were to: 

1. Establish the line to the west of Area A which defines the extent of contamination as 
indicated by "zero" VOC concentrations (non-detect) in groundwater. 

2. Determine whether VOC contamination extends below the upper five feet in the 
upper aquifer at selected locations along the plume front. 

To accomplish these objectives, 22 shallow and eight deep upper aquifer groundwater 
samples were collected and analyzed for target VOCs. Sampling locations GPSO through 
GP71 and GP115 on Figure 2 show the locations of the shallow (five feet below the 
watertable) groundwater sampling locations. Deep groundwater samples were collected at 
a depth of approximately 10 feet below the watertable at locations GPSO, GP51, GP52, 
GP57, GP66, GP68, GP70 and GP71 (Figure 2). The locations of the deep groundwater 
samples were selected by the U.S. EPA. Sampling points were generally oriented in lines 
perpendicular to the north and south railroad right-of-ways at a spacing of approximately 
I 00 feet between samples (based on field accessibility). 

Area B - East of Colfax, South of Reder Road 
The hydraulic gradient in Area B is generally to the south, with some southwestern 
orientation in the vicinity of a groundwater high near MW -18. VOC concentrations 
previously detected in wells MW -6 and MW -19 indicated that upper aquifer contamination 
may extend from MW -6 to beyond MW -19. (Monitoring well locations are plotted on 
Figure 1.) Prior to starting the investigation, several industrial facilities along the south side 
of Reder Road and a former UST located in the City of Griffith yard were identified as 
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potentially contributing to the VOC contamination detected in MW-6 and MW-19. The 
objectives of sampling Area B included: 

1. Delineate the extent of VOC concentrations east and south of MW -19. 

2. Evaluate the potential for the UST and several industrial facilities located in the area 
to be contributing to the VOC plume detected at MW -19. 

To meet these objectives, 45 groundwater samples were collected and analyzed for target 
VOCs. Sampling locations GP80 through GP89, GP116 through GP124, GP126 through 
GP136, GP143 through GP147, and GP150 to GP161 correspond to the sampling locations 
utilized for the Area B investigation (Figure 2). Sampling was generally conducted in areas 
near the former UST and the intersection of Reder Road and Colfax Avenue, in an area east 
of piezometer P61, and in grid-like manner south of a line between monitoring well MW -19 
and piezometer P62. Except for samples collected near the former UST, the spacing of 
samples was approximately 200 feet wherever practicable. 

Area C - Southwest of the Griffith Landfill 
Because trace levels of VOCs were detected in MW-15, there was a question whether 
VOCs may be present in the groundwater outside the landfill zone between monitoring wells 
M-1 S and MW -15. The hydraulic gradient in Area C is generally to the southwest (Figure 
1 ). The objective of the Area C investigation was to determine if VOCs are migrating 
southwest of the landfill between monitoring wells M-1 S and MW -15. 

Seven groundwater samples were collected along the abandoned railroad right-of-way 
between Colfax Avenue and M-IS. Two additional groundwater samples were collected on 
private property located southwest of the railroad right-of-way. The sampling locations are 
designated as samples GP73 through GP79, GP148, and GP149 on Figure 2. 

Area D - North and East Perimeter 
Previous data collected in 1990 from the north and east side of the ACS site suggested that 
the outer extent of groundwater contamination was defined by a line extending from MW-
18 to the south, approximately 200 feet east of MW -12, and to the northeast by MW -11. 
Based on water level measurements collected in the area, the upper aquifer groundwater 
generally flows to the north from MW -18, northwest in the vicinity of MW -11 and flows 
westerly towards MW-13 (Figure 1). The extent ofVOC concentrations around the north 
and east perimeter is apparently limited by the groundwater flow system in the area. The 
objective of the Area D investigation was to: 

1. Confirm the extent of VOC concentrations in the upper aquifer around the north and 
east perimeter of the site. 

2. Delineate the outer extent of contaminated groundwater in the upper aquifer. 

Thirteen groundwater samples were collected in the area east of Colfax A venue (samples 
GP90 through GP99 and GPlOl through GPI03) and 20 samples were collected north of 

Technical Memorandwn (rev 5/3/96) May 3. 1996 ACS NPL Site RDIRA Pre-Design 
Upper Aquifer lnvestigation Page3 



the railroad tracks, north of the ACS site (samples GP100, GP104 through GP114, GP125, 
and GP137 through GP144). The locations of the samples are shown on Figure 2. In 
general, samples were collected in a linear fashion east of Colfax Avenue at a spacing of 
approximately 200 feet. In the north perimeter area, samples were also collected at an 
approximate 200 foot spacing as allowed by field accessibility. 

PROCEDURES 

Field Sampling 
Upper aquifer groundwater sampling from the hydraulic probes was conducted in 
accordance with the SOP for the Upper Aquifer Investigation (revision: January 19, 1996) 
with the following exceptions: 

• The number of shallow groundwater samples collected during the Upper Aq.uifer 
Investigation in all of the areas was expanded to include additional ~4111ple locations. 
The total number of sampling locations increased from the SO locations estimated in 
the Work Plan to 110 locations utilized for this investigation. 

• The number of samples collected from a depth of ten feet below the watertable in the 
upper aquifer in Area A increased from the two specified in the Work Plan to eight 
locations, including six requested by the U.S. U.S. EPA during the investigation 
(GP52A, GP57A, GP66A, GP68A, GP70A, and GP71A). 

• The originally planned 'tleep" samples were collected at GPSOA and GPSIA. 
Because clay was found to be located at less than a ten foot depth, these samples 
were collected at a depth of9 and 7 feet below the water table respectively. 

• Sample GP115 was added at U.S. U.S. EPA request, between GP70 and the landfill. 

• No samples were collected from locations GP131 and GP147 because water could 
not be drawn through the fine sand clogged geoprobe screen. 

• Purge volumes were reduced for some low-yielding sample locations, including 
GP112, GP121, GP122, GP131, GP132, GP153, GP157, GP160, and GP161. 

• The sample from GP54 was not analyzed because the odor and color indicated that it 
was contaminated. A groundwater sample was subsequently collected approximately 
100 feet west of this location to delineate the extent of contamination (GP53). 

• Two samples were collected from a depth of four feet rather than five feet below the 
watertable due to inadvertent placement of the slotted screen at GP91 and GP 119. 

Technical Memorandwn (rev S/3/96) May 3. 1996 ACS NPL Site RDIRA Pre-Design 
Upper Aquifer Investigation Page 4 



.. ,; 

-, 
.... 

__ .. 

• Water could not be collected from the five foot depth at location GP145, so the 
probe was driven and additional two feet in depth and the sample was collected from 
a depth of seven feet. 

• A sample could not be collected at location GP72 because of cold weather 
conditions. A sample was subsequently collected in the same area, and identified as 
GP80. 

• Two sampling locations, GP87 and GP90, yielded foamy samples, so zero
headspace samples could not be collected. The samples were brought to the field 
GC for immediate analysis from these locations. 

• As a result of fine sand clogging the well point used in accordance with the SOP, 
water samples obtained from GP 151 through GP 161 were collected by advancing a 
finely slotted screen (0.010 inch slotted rod 36 inches long by 0. 76-inch diameter) 
enclosed inside the lead probe to the desired sampling depth (5 feet below the 
watertable ). The probe casing was retracted from around the screen, exposing the 
screen in the aquifer. Water samples were then collected from the probe in 
accordance with the approved SOP. 

Field GC Analysis 
The approved SOP for the Upper Aquifer Investigation required that upper aquifer samples 
be analyzed for the compounds: benzene, ethylbenzene, toluene, xylene, chlorobenzene, 1,2-
dichloroethene (1,2-DCE), and 1,1-dichloroethane (1,1-DCA). The following were also 
included in the analysis for the upper aquifer investigation: 

• 1, 1-dichloroethene ( 1, 1-DCE), 1, 1, !-trichloroethane ( 1,1, 1-TCA), trichloroethene 
(TCE), tetrachloroethene (PCE), acetone, methyl isobutyl ketone (MIBK), methyl 
ethyl ketone, carbon tetrachloride, and styrene. 

These compounds were added to the analyte list since the GC was already calibrated to 
analyze for these ana'_ -+~s for the Lower Aquifer Investigation. 

RESULTS AND CONCLUSIONS 

Table 1 presents the location coordinates and sampling depths of the upper aquifer 
groundwater samples. Field analytical results for benzene, acetone, BETX and total VOCs 
are presented in Table 2. Because benzene and acetone were most frequently detected in 
shallow groundwater at the site, concentrations of benzene and acetone are also plotted on 
Figures 3 and 4, respectively. Figure 5 shows the plot of total VOC concentrations detected 
at the sampling points (total VOCs corresponds to the sum total of target VOCs detected 
with the field GC). Field GC analytical reports for the target compounds in all samples are 
tabulated in Appendix A. Data quality associated with the Upper Aquifer Investigation was 
in accordance with the approved SOW and SOP_ A discussion of the analytical results and 
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conclusions associated with the Upper Aquifer Investigation is presented according to 
applicable area of the Site (i.e., A, B, C, or D). 

Area A- Wetland Area West of the ACS Facility 
Results 
VOCs, primarily benzene and acetone, were detected in the wetland area west of the ACS 
facility. Figures 3 and 4 show the concentrations of benzene and acetone detected in the 
area, respectively. Acetone was the most prevalent VOC detected in Area A found in 11 
samples (Figure 4). The highest level of acetone was found in GP58 where acetone was 
detected at an estimated concentration of 50,600 ug/L. However, at a distance of 
approximately 100 feet west and southwest of this location, acetone was not detected above 
quantitation limits. South of GP58 and GP60, acetone was detected at significantly lower 
concentrations (Figure 4). 

Benzene was only dt:tected in three samples in the wetland, GP53, GP55, and GP57, at 
concentrations of550 ugiL, 5000 ug/L and 400 ug/L, respectively. Other VOCs detected in 
groundwater samples collected from GP53 and GP55 include cis- and trans-1,2-DCE and 
toluene (Appendix A). 

A comparison of the eight deeper groundwater samples collected adjacent to shallow 
samples is shown in Table 3. At GP57, both benzene and acetone were detected at higher 
concentrations in the 10 foot deep sample compared to five foot deep sample. At the other 
nested sample locations, acetone was the only VOC detected in samples (GPSO, GP68) and 
was found at slightly higher concentrations in the deep samples. No VOCs were detected in 
either the shallow or the deeper samples collected at GPS 1, GPS2, GP66, GP70 and GP71. 

Conclusions 
The approximate extent of contamination in the upper aquifer has been defined in the 
wetland area west of the ACS facility. A line of "zero" VOC concentrations ("zero" is 
defined as concentrations of VOCs below detection limits) was established in the upper 
aquifer by samples (from north to south) GP62, GP61, GP66, GP52, GP71, GP51 and 
GP70. This is consistent with Objective # 1 established for the Area A investigation. 

The line of "zero" contamination forms a sharp boundary which coincides with the border 
between the wetland area to the west and dry land to the east. In the area near GP57, 
benzene concentrations sharply decreased from 5000 ug/L at GPS7 to less than detection 
limits at GP58 located approximately 100 feet west. Other areas exhibit a similar abrupt 
decrease in contaminant concentration over a relatively small distance. This sharp boundary 
is unlike other areas of the site which typically exhibit groundwater contamination as a 
gradational zone. The sharp contrast between contaminated and non-contaminated 
groundwater in Area A is likely due to the wetland area acting as a discharge boundary for 
the upper aquifer groundwater flow system. Where there is standing water, there will be 
essentially no horizontal gradient and therefore, no driving force to push the benzene 
contaminated water further out into the wetland. 
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The results of the deep groundwater samples in the upper aquifer indicate that VOC 
sampling five feet below the water table provide results that are representative of the entire 
saturated thickness ofthe upper aquifer. This is evidenced by the lack ofVOC detections in 
shallow and deep groundwater samples GP51/GP51A, GP52/GP52A, GP66/GP66A, 
GP70/GP70A and GP71/GP71A which are located downgradient of samples containing 
higher concentrations of VOCs. This data shows that objective #2 for Area A has been met. 

Area B - East of Colfax, South of Reder Road 

Results 
VOCs were detected in many of the groundwater samples collected in Area B (Table 2). 
Figures 3 and 4 show the concentrations of benzene and acetone, respectively, detected in 
the area. The highest VOC concentrations were found in groundwater samples collected 
just north of the UST located at the City of Griffith landfill and south of the intersection of 
Colfax and Reder Roads. Benzene was detected as high as 6,950 ug/L near the former UST 
(GP124}, and was also found at elevated concentrations south of Reder Road (4,580 ug/L 
in GP121, and 3,430 ug/L in GP82). Acetone was detected near the UST, ranging in 
concentration from 3,900 ug/L in GP87 to 6,000 ug/L in GP123, and south of Reder Road 
at concentrations ranging from 834 ug/L in GP122 to 4,780 ug/L in GP121 (Figure 4). 
Other VOCs detected in the area include 1 ,2-dichloroethane, 1, 1, 1-TCA, toluene, 
ethylbenzene, xylenes and styrene (Appendix A). 

South of the intersection of Colfax and Reder Roads, the highest concentrations of VOCs, 
primarily benzene, acetone, ethylbenzene and xylene, were detected at GP116, GP120, 
GP128 and GP134. These sampling locations are generally located in a north-south line 
approximately 600 to 700 feet east of Colfax Road (see Figure 2). East and west of this 
line, VOCs were either generally not detected or found at concentrations significantly less 
than the central line. VOCs were not found in GP84, GP85, GP86, and GP132 to the east 
of this line, whereas to the west, VOCs were not detected in GP118, GP129, GP135 and 
GP 145 (Table 2). 

-
Benzene concentrations in the central plume decreased from GP82 (3,430 ug/L} to the north 
to GP 120 ( 131 ug/L ), then increased again to the south from GP 120 ( 131 ug/L) to GP 128 
(506 ug/L) to GP134 (1100 ug/L). South of GP134, benzene concentrations decreased 
again at GP143, GP144 and GP156 (Figure 3). The southern and southeastern extent of 
benzene contamination in the upper aquifer was delineated by groundwater samples 
collected at GPISl to GP155 and GP158 and GP159. Benzene was not detected at sample 
locations GP135 and GP145 located further to the west. 

Acetone concentrations generally decreased with distance to the south from the site (Figure 
4). The southernmost detection of acetone occurred at GP156, located approximately 1600 
feet southeast of the intersection of Colfax and Reder roads, where acetone was detected at 
34 ug/L. Acetone was not detected in GPII8, GP129 GP144, and GPI55 to the west, 
GPI59 and GP158 to the southeast, and GP85, GP132, GP151, and GP152 and to the east. 
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Two isolated detections of acetone occurred at GP153 and GP157 where acetone was 
found at 15 ug!L and 3 8 ug!L, respectively. 

Conclusions 
There are several potential sources of elevated BETX concentrations upgradient of 
monitoring well MW6, near the intersection of Colfax and Reder Roads. Possible sources 
include the UST area at the City of Griffith garage, the Off-Site Containment area and the 
area designated as the Kapica-Pazmey area in the RI. It appears that there is a zone ofVOC 
contamination in the upper aquifer extending from the Kapica-Pazmey area, south from 
monitoring well MW-6 to MW-19 and beyond. 

The approximate extent of VOC contamination in the upper aquifer south of Reder Road 
was defined during the investigation. A line of ·~ero" VOC detections can be established in 
the upper aquifer by samples which surround the plume of benzene and acetone to the west, 
south and east. This is consistent with Objective #I established for the Area B investigation. 
With respect to Objective #2, the UST area in the Griffith town yard cannot be ruled out as 
an additional source of benzene. 

Area C - Southwest of Griffith Landfill 

Results 
Acetone was the only VOC detected in Area C at three sampling locations. The acetone 
concentrations range from 34 ug!L in GP73 to 57 ug!L in GP74. Concentrations of acetone 
detected in GP73 and GP74 were not detected in groundwater samples collected 200 feet 
southwest (Figure 4). 

Conclusions 
Acetone was the only VOC sporadically detected in this area at concentrations less than 57 
ug!L. Acetone was selected as a contaminant of concern for the ACS Site in the Record of 
Decision (ROD). However, when comparing the concentration of acetone detected at 
GP74 (57 ug!L) to the 'Final Remediation Level" for aceton~ in the ROD (2,300 ug/L), the 
detected concentrations of acetone in Area C are well below these levels. 

Area D - North and East Perimeter 

Results. 
East of Colfax Road, VOCs were detected in groundwater samples collected from GP90, 
GP91, GP92, GP93 and GP94. The highest VOC concentrations were found in GP90, 
located near the intersection of Colfax and Reder Roads, where cis- I ,2-DCE, total BETX, 
and MIBK were detected at 25,700 ug!L, 52,720 ug!L and 8,960 ug!L, respectively 
(Appendix A). At GP91, located 200 feet north of GP90, total VOC concentrations 
decreased to 16.2 ug/L, and at GPIOI, located approximately 400 feet east, VOCs were not 
detected. 
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VOCs were detected above quantitation limits in only one of the upper aquifer groundwater 
samples collected east of the north-south line of points defined by GP90 to GP93. The 
VOC, 1,2-DCA, was detected at a concentration of 10 ug!L in GP94 (Appendix A). 

North of the ACS site in Area D, VOCs were detected in samples GP104 through GP108, 
GP112, GP114, GP139 and GP140 (Table 2). The highest VOC concentrations were 
detected in samples GP105 and GP107, where total VOCs were 327 ug!L and 6,213 ug/L, 
respectively (Table 2). These samples contained several VOC constituents, including 
acetone, benzene, 1, I-DCA, cis-1 ,2-DCE, and MIBK above the quantitation limit. The 
distribution of benzene and acetone in the north perimeter area is presented in Figures 3 and 
4, respectively. Benzene was detected only in GP105, GP106 and GP107, whereas acetone 
was detected in samples collected throughout the area (Figure 4). In samples GP139 and 
GP140, acetone was the only compound detected in the groundwater samples. 

Conclusions 
The approximate extent of impacted groundwater has been defined along the east perimeter 
of the ACS site by the Upper Aquifer Investigation. The absence of VOC detections in 
samples GP95 through GP 101 indicates that VOCs have not migrated beyond 300 feet east 
of Colfax Road. This is consistent with both the results of previous investigations and the 
upper aquifer groundwater flow system in the area (Objective #1). Groundwater flow in a 
northerly direction on the east perimeter of the ACS site appears to provide a hydraulic 
barrier to eastward migration ofVOCs (Figure 1). 

The approximate extent of benzene contamination north of the ACS site is defined by 
groundwater samples from locations GP108, GP139 to GP140, GP113 and GP104 (Figure 
3). With exceptions of the detection of acetone in several samples and MIBK detected in 
GP 108, the extent of the benzene plume also corresponds to the outer limits of VOC 
contamination (Objective #2). The extent of acetone detections was not defined to a '~ero" 
line north of samples GP139 and GP140 in the perimeter area. The low level detections of 
acetone appear to decrease to the north onto LaSalle Steel property. (Monitoring wells 
planned for this area will provide further data for the final clarification of the acetone 
anomaly.) 

RECOMMENDATIONS 

Based on the results and conclusions of the Upper Aquifer Investigation, the overall 
objective of the investigation, to delineate the extent of upper aquifer contamination 
sufficiently to locate the placement of additional monitoring wells, has been satisfied around 
the site. 

The following actions are proposed to complete the delineation of upper aquifer VOC 
contamination. 

Area A - The approximate extent of VOC contamination has been defined by a series of 
closely spaced (100 foot) sampling locations. The sampling showed a clear 

Technical Memorandwn (rev 5/3/96) May 3, 1996 ACS NPL Site RD/RA Pre-Design 
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delineation between the zones of contamination and non-contamination. VOC 
contamination does not extend westward, beyond the edge of the wetland. 
Because of the clear delineation of VOC contamination, and the difficulties 
inherent in constructing monitoring wells within the wetlands, no additional 
monitoring wells are warranted in this area. However, in a letter dated April 
29, 1996, U. S.EPA is requiring that one monitoring be installed in Area A at 
the location labeled as J on Figure 6. A copy of the U.S. EPA letter is 
attached as Appendix D. 

Also, as required in the April 29, 1996 letter, U.S.EPA is requiring that seven 
to eight piezometers be installed at four locations as piezometer nests in Area 
A. Each piezometer nest would consist of two piezometers each. One 
piezometer would be installed at the base of the upper aquifer and a second 
would be installed at the water table surface. If appropriate, existing 
piezometer P-23 may be used as one piezometer as one location. The 
piezometer nest locations, N-1, N-2, N-3 and N-4, are shown on Figure 6. 

Area B- Four monitoring wells are proposed to supplement existing well MW-19 in 
defining the limits of VOC contamination in this area. The preliminary 
locations of the four wells, labeled E, F, G, and H, are shown on Figure 6. The 
wells will be installed in close proximity to the location where shallow 
groundwater samples were collected at GP135, GP159, GP151 and GP155. 
These locations have been selected to surround the VOC plume and provide an 
indication of whether the extent of contamination is remaining constant or 
expanding. Final locations will be selected in the field, based on accessibility, 
with concurrence from the U.S. EPA, its field oversight subcontractor and 
IDEM. 

Monitoring well, I, will be located in the central portion of the plume to 
monitor the nature of contamination within the plume. This well will be 
locat~ near GP134 where elevated concentrations of benzene were detected. 

In a letter dated April 29, 1996, U.S. EPA is requmng one additional 
monitoring well in Area B (Appendix D). This monitoring well is labeled asK 
on Figure 6. 

The actual locations of all Area B wells will be selected in the field, based on 
accessibility, with concurrence from the U.S. EPA, its field oversight 
subcontractor and IDEM. 

Area C - No monitoring wells are proposed for the southwest side of the landfill. 
Acetone was the only VOC sporadically detected in this area at concentrations 
less than 57 ug!L. This concentration is significantly less than the "Final 
Remediation Level" listed in the ROD for acetone which is 2,300 ug/L. Two 
existing monitoring wells located in Area C (M-1 S, MW 15; Figure 1) will 
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continue to serve as sentinel wells for monitoring potential contaminant 
migration southwest of the landfill area should such monitoring become 
appropriate. 

Area D- Four additional monitoring wells screened in the upper aquifer are proposed 
along the north and east sides of the site. The locations, labeled A, B, C, and 
D on Figure 6, have been selected at the boundaries of the VOC plume in this 
area. The proposed wells will act as sentinel wells, providing an indication 
whether the extent of contamination is remaining constant or expanding. 

In a letter dated April 29, 1996, U.S. EPA is requiring two additional 
monitoring wells in Area D (Appendix D). The locations of these wells, 
labeled as L and M, are shown on Figure 6. 

Final locations of Area D monitoring wells will be selected in the field, based 
on accessibility, with concurrence from the U.S. EPA, its field oversight 
subcontractor and IDEM. 

UPPER AQUIFER INVESTIGATION SOPs 

Additional predesign investigation of the upper aquifer will include installation, development 
and sampling of upper aquifer monitoring wells, and sampling of residential wells (see 
below). SOPs developed for performing these tasks are included in Appendix C. The 
analytical parameters for the proposed upper aquifer sampling are summarized in Table 4. 

RESIDENTIAL WELL IDENTIFICATION AND SAMPLING 

Due to the dimensions of the VOC plume east of Colfax and south of Reder Road, locations 
of residential wells in this area were identified which may be potentially susceptible to VOC 
migration along the well casing from the upper aquifer to the lower aquifer (lower aquifer is 
the formation in which the residential wells are screened). Four residential wells have been 
identified in the area and are listed below: 

• 1002 Reder Road 

• 430 East Avenue H 

• 940 Arbogast 

• 938 Arbogast 

The locations of the properties are shown on Figure 6. It is recommended that water 
samples be collected from these four residential to coincide with the collection of 
groundwater samples from the new monitoring wells proposed in this Technical 
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Memorandum. Water samples from these four wells will be analyzed for full scan TCUT AL 
list. An analytical summary is presented in Table 4. A full scan will be performed on these 
four well although if the analytical results do not show detections of semi-volatiles, metals 
or other non-volatile constituents, any future residential well sampling should require VOC 
analysis only. 

The locations of other private wells located in the vicinity of the upper aquifer VOC plume 
southeast of the ACS Site are presented in the May 1996 Lower Aquifer Investigation 
report. Surrounding well locations are plotted on Figure 8 of the Lower Aquifer Technical 
Memorandum and a summary of updated private well information is presented in Table 11 
of the Lower Aquifer Technical Memorandum. 

A schedule for installing and sampling the new upper aquifer monitoring and for sampling 
the residential wells will be prepared and submitted to the Agencies ten days after this Upper 
Aquifer Investigation report is approved. 

SURFACE WATER SAMPLE 

One surface water sample was collected near P63, north of the ACS facility. The location 
of the surface water sample is shown on Figure 5. The sample was taken from standing 
surface water adjacent to a ditch that flows beneath the railroad tracks from properties north 
of the· site (i.e., LaSalle Steel) towards the wetland area (Area A). The water sample was 
analyzed with the field GC and found to contain benzene at 1100 ug!L. No other VOCs 
were detected in the water sample. 

Surface water sampling at the ACS Site was originally included in the Pre-Design Work 
Plan as the Wetland Investigation. Collection and field GC analysis of a surface water 
sample during the Upper Aquifer Investigation served to provide notice that a Wetland 
Investigation, as described in the Pre-Design Work Plan and discussed with James Chapman 
of the U.S. EPA, is indeed needed at the site to determine the nature and extent of surface 
water impacts. Additional sampling in the wetland area will be conducted during the 
summer, following U.S. EPA final approval of the Wetland Investigation SOW :-.nd SOP . 
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Table l. Summary of Sample Coordinates and Depths 
ACS NPL Site 

Approx. Approx. 

East North G.W. Level Sample Depth 

a:obe~Q. 1m 1m 1m .em 
GP50 4756.5 7309.0 3.0 8.0 
GP-50A 4756.5 7309.0 3.0 12.0 
GP51 4568.2 7240.7 1.5 6.5 
GP-51A 4568.2 7240.7 1.5 8.5 
GP52 4813.6 7857.5 0.5 5.5 
GP52A 4687.4 7519.2 0.5 10.5 
GP53 5042.0 7618.2 1.5 6.5 
GP55 5026.8 7451.6 1.0 6.0 
GP56 4994.1 7750.3 1.0 6.0 
GP57 4938.8 7658.5 1.5 6.5 
GP57A 4938.8 7658.5 1.5 11.5 
GP58 4829.8 7705.0 1.0 6.0 
GP59 4751.7 . 7615.9 1.0 6.0 
GP60 4830.7 7537.2 1.5 6.5 
GP61 4741.4 7752.7 1.0 6.0 
GP62 4687.4 7519.2 1.5 6.5 
GP63 4855.1 7259.5 1.5 6.5 
GP64 4798.0 7166.3 1.0 6.0 
GP65 4763.6 7087.3 1.0 6.0 
GP66 4716.0 7632.5 1.0 6.0 
GP66A 4716.0 7632.5 l.O 11.0 
GP67 4723.3 7432.8 1.0 6.0 
GP68 4731.6 7032.7 2.5 7.5 
GP68A 4731.6 7032.7 2.5 12.5 
GP69 4747.1 7168.2 2.0 7.0 
GP70 4616.5 7064.6 1.5 6.5 
GP70A 4616.5 7064.6 0.0 10.0 
GP71 4628.8 7420.4 0.5 5.5 
GP71A 4628.8 7420.4 0.0 10.0 
GP72 5472.9 5563.3 ns ns 
GP73 4797.3 4726.1 5.0 11.0 
GP74 4698.9 4904.4 4.5 11.0 
GP75 4606.8 5082.5 5.5 11.0 

GP-COORD .XLS Water Levels 
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Table 1. Summary of Sample Coordinates and Depths 

ACS NPLSite 

Approx. Approx. 

East North G.W. Level Sample Depth 

Prgbe NQz lW 1m !W 1m 
GP76 4509.4 5257.8 5.0 10.0 

GP77 4395.7 5420.9 4.5 10.5 

GP78 4305.3 5619.1 5.0 10.0 

GP79 4212.7 5795.8 5.0 10.0 

GP80 5472.9 5563.3 19.0 24.0 

GP81 5622.8 5547.8 15.0 20.0 

GP82 5621.1 5352.5 9.0 14.0 

GP83 5822.3 5356.9 9.0 14.0 

GP84 5797.9 5171.7 9.0 14.0 

GP85 5806.4 4972.5 5.0 10.0 

GP86 5976.4 5043.0 6.0 11.0 
GP87 5111.6 5523.4 10.0 15.0 

GP88 5160.6 5368.9 13.0 18.0 

GP89 5118.5 5565.8 21.0 26.0 

GP90 5538.8 5705.9 19.0 24.0 

GP91 5610.7 5891.5 17.0 21.0 

GP92 5725.9 6086.7 13.0 18.0 

GP93 5802.3 6267.1 11.0 16.0 
GP94 6149.4 6280.2 10.0 15.0 

GP95 6230.7 6472.2 4.0 9.0 
GP96 6298.7 6648.4 4.0 9.0 
GP97- 6295.1 6832.1 4.0 9.0 

GP98 6350.2 7046.3 4.J 9.0 
GP99 6410.4 7280.7 6.0 11.0 
GPlOO 6405.0 7678.9 6.0 11.0 
GPlOl 5944.6 5706.5 10.0 15.0 
GP102 5994.6 5905.4 10.0 15.0 
GP103 6062.3 6086.4 3.0 8.0 
GP104 6217.2 7736.6 3.0 8.0 
GP105 6002.5 7753.3 4.0 9.0 
GP106 5818.0 7827.9 3.0 8.0 
GP107 5581.7 7906.7 2.0 7.0 
GP108 5398.0 7984.1 2.0 7.0 
GP109 5195.9 7973.0 3.0 l 8.0 

GP-COORD.XlS Water Levels 
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Table 1. Summary of Sample Coordinates and Depths 

ACS NPLSite 

Approx. Approx. 

East North G.W. Level Sample Depth 

ProbeN~. 1m tw 1m fm 
GPllO 4949.6 8072.4 4.0 9.0 
GPlll 6368.8 7845.2 5.0 10.0 
GP112 6138.2 7961.0 3.0 8.0 
GP113 5985.9 7954.8 4.0 9.0 
GP114 5794.2 8025.5 4.0 9.0 
GP115 4592.5 6905.3 6.0 11.0 
GP116 5651.9 4835.4 5.0 10.0 
GP117 5435.5 4793.5 2.0 7.0 
GPll8 5084.4 4798.9 4.0 9.0 
GP119 5777.1 4741.2 5.0 9.0 
GP120 5594.5 4625.2 1.5 6.5 
GP121 5393.1 5512.7 21.0 26.0 
GP122 5305.8 5361.2 15.0 20.0 
GP123 5114.8 5612.9 21.0 26.0 
GP124 5231.1 5606.3 22.0 27.0 
GP125 6234.4 7399.7 10.0 15.0 
GP126 5889.3 4782.9 3.0 8.0 
GP127 5816.6 4591.6 4.0 9.0 
GP128 5587.7 4518.1 3.0 8.0 
GP129 5392.9 4629.7 3.0 8.0 
GP130 5275.9 4790.1 4.0 9.0 
GP131 6088.4 4830.5 ns ns 

GP132 6056.7 4630.5 4.0 9.0 
GPl33 5929.2 4450.4 5.0 10.0 
GP134 5737.9 4367.5 4.0 9.0 
GPl35 5489.0 4348.2 7.0 12.0 
GP136 5398.1 4501.4 3.0 8.0 
GP137 6252.8 8061.6 4.5 9.5 
GP138 6039.3 8131.7 3.0 8.0 
GP139 5877.2 8195.5 4.0 9.0 
GP140 5650.8 8208.5 5.0 10.0 
GP14l 5458.5 8139.6 4.0 9.0 
GP142 5229.5 8092.5 6.0 11.0 

---
GP143 5923.7 4120.5 5.0 lO.O 

GP-COORO)QS Water Levels 
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Table l. Summary of Sample Coordinates and Depths 

ACS NPL Site 

Approx. Approx. 

East North G.W. Level Sample Depth 

PrQbe NQ. rw fW; !W rw 
GP144 5735.3 4126.4 4.0 9.0 

GP145 5545.9 4217.0 5.0 12.0 

GP146 5728.0 3713.4 4.0 9.0 
GP147 5737.9 3303.0 ns ns 
GP148 4571.6 4681.2 9.0 14.0 
GP149 4495.9 4858.4 6.0 11.0 

GP150 4971.8 4804.2 4.0 9.0 
GP151 6125.5 4434.9 4.0 9.0 
GP152 6186.9 4209.7 4.0 9.0 

GP153 5616.1 4023.2 1.0 6.0 
GP154 5696.9 3863.9 2.0 7.0 
GP155 5907.7 3879.7 2.5 7.5 
GP156 6077.8 4003.6 2.0 7.0 
GP157 5511.0 3980.2 1.0 6.0 
GP158 .6296.3 3994.5 3.0 8.0 
GP159 6147.1 3809.8 2.0 7.0 
GP160 5511.0 3877.1 1.0 6.0 
GP161 5413.9 4054.1 0.5 5.5 

~ 

1. ns - no sample collected 

2. No sample collected from GP72. Sample obtained from same location laler and renamed GP80. 

Page 4 of 4 

3. Sample collected from GP54 was not analyzed due to high concentrations. Location ofGP54 was not surveyed. 
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Table 2. Tabulation of Selected VOC Detections (revised) 

Upper Aquifer Investigation, ACS NPL Site 

Probe Coordinates Acetone Benzene 
Number Basting Northing (ug/L) (ugiL) 

GP50 4756.5 7309.0 19 nd 
GP51 4568.2 7240.7 nd nd 
GP52 4813.6 7857.5 nd nd 
GP53 5042.0 7618.2 210 550 
GP55 5026.8 7451.6 15 400 
GP56 4994.1 7750.3 6,700 nd 
GP57 4938.8 7658.5 770 5,000 
GP58 4829.8 7705.0 50,600 nd 
GP59 4751.7 7615.9 11 nd 
GP60 4830.7 7537.2 3,560 nd 
GP61 4741.4 7752.7 nd nd 
GP62 4687.4 7519.2 nd nd 
GP63 4855.1 7259.5 nd nd 
GP64 4798.0 7166.3 12 nd 
GP65 4763.6 7087.3 nd nd 
GP66 4716.0 7632.5 nd nd 
GP67 4723.3 7432.8 715 nd 
GP68 4731.6 7032.7 17 nd 
GP69 4747.1 7168.2 nd nd 
GP70 4616.5 7064.6 nd nd 
GP71 4628.8 7420.4 nd nd 
GP72 5474.1 5558.7 ns ns 
GP73 4797.3 4726.1 34 nd 
GP74 4698.9 4904.4 57 nd 
GP75 4606.8 5082.5 nd nd 
GP76 4509.4 5257.8 nd nd 
GP77 4395.7 5420.9 nd nd 
GP78 4305.3 5619.1 31 nd 
GP79 4212.7 5795.8 nd nd 
GP80 5472.9 5563.3 nd 7,860 
GP81 5622.8 5547.8 1,720 nd 
GP82 5621.1 5352.5 ·4,450 3.430 
GP83 5822.3 5356.9 nd nd 
GP84 5797.9 5171.7 nd nd 
GP85 5806.4 4972.5 nd nd 
GP86 5976.4 5043.0 nd nd 
GP87 5111.6 5523.4 3,900 410 
GP88 5160.6 5368.9 159 nd 
GP89 5118.5 5565.8 2,910 1,060 
GP90 5538.8 5705.9 3,960 8.260 
GP91 5610.7 I 5891.5 nd nd 

Plot Num (revise<!) 

Page 1 of 3 

Total 
BETX VOCs 
(ug/L) (ug/L) 

nd 19 
nd nd 
nd nd 
573 813 
400 420 
nd 6,700 

5,000 5,770. 
nd 50,600 
nd 11 
nd 3,560 
nd nd 
nd nd 
nd nd 
nd 12 
nd nd 
nd nd 
nd 715 
nd 17 
nd nd 
nd nd 
nd nd 
ns ns 
nd 34 
nd 57 
nd nd 
nd nd 
nd nd 
nd 31 
nd nd 

22,803 23,120 
13,868 18.803 
21,550 29,460 

17 17 
nd nd 
nd nd 
nd nd 

660 4,560 
nd 159 

6,560 9,470 
52.720 93,010 

6 16 
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Table 2. Tabulation of Selected VOC Detections (revised) 

Upper Aquifer Investigation. ACS NPL Site 

Probe Coordinates Acetone Benzene 
Number Easting Northing (ug/L) (ug/L) 

GP92 5725.9 6086.7 82 nd 
GP93 5802.3 6267.1 43 5 
GP94 6149.4 6280.2 nd nd 
GP95 6230.7 6472.2 nd nd 
GP96 6298.7 6648.4 nd nd 
GP97 6295.1 6832.1 nd nd 
GP98 6350.2 7046.3 nd nd 
GP99 6410.4 7280.7 nd nd 
GPlOO 6405.0 7678.9 nd nd 
GPlOl 5944.6 5706.5 nd nd 
GP102 5994.6 5905.4 nd nd 
GPI03 6062.3 6086.4 nd nd 
GP104 6217.2 7736.6 48 nd 
GP105 6002.5 7753.3 205 53 
GP106 5818.0 7827.9 38 118 
GP107 5581.7 7906.7 860 5.320 
GPI08 5398.0 7984.1 nd nd 
GP109 5195.9 7973.0 nd nd 
GPllO 4949.6 8072.4 nd od 
GP111 6368.8 7845.2 nd nd 
GP112 6138.2 7961.0 172 nd 
GP113 5985.9 7954.8 nd nd 
GP114 5794.2 8025.5 53 nd 
GP115 4592.5 6905.3 nd nd 
GP116 5651.9 4835.4 240 710 
GP117 5435.5 4793.5 175 nd 
GP118 5084.4 4798.9 nd nd 
GP119 5777.1 4741.2 17 5 
GP120 5594.5 4625.2 719 131 
GP121 5393.1 5512.7 4,780 4.580 
GP122 5305.8 5361.2 834 nd 
GPl23 5114.8 5612.9 6,000 1,590 
GP124 5231.1 5606.3 3,810 6,950 
GP125 6234.4 7399.7 nd nd 
GP126 5889.3 4782.9 51 nd 
GP127 5816.6 4591.6 13 nd 
GP128 5587.7 4518.1 nd 506 
GP129 5392.9 4629.7 nd nd 
GP130 5275.9 4790.1 168 nd 
GP131 6088.4 4830.5 ns ns 
GP132 6056.7 4630.5 nd nd 
GP133 5929.2 4450.4 62 5 

Plot Num {reviseo) 

Page 2 of 3 

Total 
BETX VOCs 
(ug/L) (ug/L) 

nd 82 
5 53 
nd 10 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd 48 
53 327 
118 156 

5,320 6,213. 
nd 6 
nd nd 
od nd 
nd nd 
nd 172 
nd nd 
nd 53 
nd nd 

5,926 6,216 
od 175 
nd nd 
5 32 

376 1,095 
11,840 16,620 

nd 834 
3,680 18,600 
6,950 10,760 

nd nd 
nd 67 
nd 19 

5,376 5,376 
nd nd 
nd 168 
OS ns 
nd nd 
5 67 
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Table 2. Tabulation of Selected VOC Detections (revised) 

Upper Aquifer Investigation, ACS NPL Site 

Probe Coordinates Acetone Benzene 
Number Easting Northing (ug/L) (ug/L) 

GP134 5737.9 4367.5 412 1,100 
GP135 5489.0 4348.2 nd nd 
GP136 5398.1 4501.4 19 5 

GP137 6252.8 8061.6 nd nd 

GP138 6039.3 8131.7 nd nd 

GP139 5877.2 8195.5 50 nd 

GP140 5650.8 8208.5 21 nd 

GPI41 5458.5 8139.6 nd nd 

GP142 5229.5 8092.5 nd nd 
GP143 5923.7 4120.5 59 252 
GP144 5735.3 4126.4 nd 172 
GP145 5545.9 4217.0 nd nd 
GP146 5728.0 3713.4 nd nd 
GP147 5737.9 3303.0 ns ns 
GP148 4571.6 4681.2 nd nd 
GP149 4495.9 4858.4 nd nd 
GP150 4971.8 4804.2 nd nd 
GP151 6125.5 4434.9 nd nd 
GP152 6186.9 4209.7 nd nd 
GP153 5616.1 4023.2 15 nd 
GP154 5696.9 3863.9 nd nd 
GP155 5907.7 3879.7 nd nd 
GP156 6077.8 4003.6 34 39 
GP157 5511.0 3980.2 38 nd 
GP158 6296.3 3994.5 nd nd 
GP159 6147.1 3809.8 nd nd 
GP160 5511.0 3877.1 nd nd 
GP161 5413.9 4054.1 nd nd 

notes: 

I. nd - not detected 

2. ns - no sample collected 

3. total VOCs - sum total of target VOCs (Appendix A) 

Plot Num (revised) 

Page 3 of 3 

Total 
BETX VOCs 
(ug/L) (ug/L) 

1,133 1,630 
nd nd 
5 25 

nd nd 

nd nd 

nd 50 

nd 21 

nd nd 

nd nd 
357 416 
172 172 
nd nd 
nd nd 
ns ns 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd 15 
nd nd 
nd nd 
39 73 
nd 38 
nd nd 
nd nd 
nd nd 
nd nd 
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Table 3. Comparison of Shallow and Deep Groundwater Samples in Upper Aquifer 
ACS NPLSite 

Approx. Sample Concentration (ug/L) 

P[Qbe NQ, D~ath (fil B~nl&ru: A&;~tQn~ 

GP-50 8.0 nd 19 

GP-50A 12.0 nd 44 

GP-51 6.5 nd nd 

GP-51A 8.5 nd nd 

GP-52 5.5 nd nd 

GP-52A 10.5 nd nd 

GP-57 6.5 5,000 770 

GP-57A 11.5 44,700 1,400 

GP-66 6.0 nd nd 

GP-66A 11.0 nd nd 

GP-68 7.5 nd 17 
GP-68A 12.5 nd 348 

GP-70 6.5 nd nd 

GP-70A 10.0 nd nd 

GP-71 5.5 nd nd 
GP-71A 10.0 nd nd 

Note: "A" designation indicates deep groundwater sample (i.e., 10 foot depth). 
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Table 4 
Summary of Monitoring Well Analytical Parameters 

American Chemical Service, Inc. 
Griffith, Indiana 

Low Level TCLSemi-
Well Number TCLVOCs TCLVOCs Volatile/PCBs TAL Metals 

MaaitQd.a~ WdLi 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 

B.u.ithntial. W (lis 
1002 Reder Road 
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LOCATION or INVESTIGATION AREAS - SEE TEXT 
FOR FURTHER DESCRIPTION 

UPPER AQUIFER WELL LOCATION 
AND NUt.4BER 

LEACHATE/UPPER AQUitER WELL 
LOCATION AND NUMBER 

PIEZOMETER LOCATION AND NUMBER 

GROUNDWATER ELEVATION CONTOUR 

I. GROUNDWATER LEVELS FOR WATER TABLE CONTOURS 
WERE MEASURED AT THE SITE ON OCTOBER 30, 1995. 
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GROUNDWATER SAMPLING POINT 
LOCATION AND NUMBER, WITH TOTAL 
VOLAnLE ORGANIC COMPOUNDS (ug/L) 

I. GROUNDWATER LEVELS fOR WATER TABLE CONTOURS 
WERE 1/EA.SURED AT THE SITE ON OCTOBER 30, I 995. 
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GROUNDWATER SAAIPUNG POINT 
LOCATION AND NUMBER, WITH TOTAL 
VOLATILE ORGANIC COMPOUNDS (ug/L) 
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WERE MEASURED AT THE SITf: ON OCTOBER 30. 1995. 
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GROUNDWATER SAMPLING POINT 
LOCATION AND NUMBER, WTTH TOTAl 
VOt.AnLE ORGANIC COMPOUNDS (ug/L) 
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GROUNDWATER SAAIPUNG POINT 
LOCATION AND NUMBER. WITH TOTAL 
VOLATILE ORGANIC COMPOUNDS (ug/L) 
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TABULATION OF VOC ANALYSES 
WITHFIELDGC 



chk'd to 3/14/96 GP50 

CompOund • Field GC ugiL 

Acetone 19 
1,1 Dicbloroethene 
trans 1.2 Dicbloroethene 
1,1 Dicbloroetbane 
2-Butanone (MEK) 
cis 1,2 Dichloroetbene 
1.2 Dicbloroetbane 
1,1.1 Trichloroethane 
Benzene 
Carbon tetrachloride 
Tricbloroetbene 
4-Methyl-2-pentanone (MIBK) 
1,1,2 Trichloroethane 
Toluene 
Tetrachloroetbene 
Chlorobenzene 
Ethylbenzene 
m+pXylene 
Styrene 

o XyJene 

TOTAL VOCs (ug/L) 19 

Noces: 
U8IL - MicrogAJDS per Ilia" 
Values in Italics exceeded !he Calibr.ltioolinear range at the dilutioo aoaJyzed. 
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AppeDdixA 

Summary ot Upper Aquifer Field ScrceniDg Raulta 
AmericaD Claemk:al Service, lac. 

Griftltb, ladlana 

GPFB GPTB 
GPSOA GPSl GPSlA 1124196 1124196 

u~ u~IL u21L ug.ll._ u21L 

44 

. 

44 0 0 0 0 

Page I ofl5 

GP52 GP53 GP55 GP56 

ug/L ug/L ugiL ug/L 

210 15 6700 

23 5 

7 

550 400 

23 

0 813 420 6700 



chk'd to 3/14/96 GP57 GP58 

Compound • Field GC U2/L ullll. 

Acetone 770 50600 
1, 1 Dichloroethene 
trans 1 .2 Dichloroethene 
1,1 Dichloroethane 
2-Butanone (MEK) 
cis 1,2 Dicbloroethene 
1.2 Dichloroethane 
1.1.1 Trichloroethane 
Benzene 5000 
Carbon tetrachloride 
Tricbloroethene 
4-Metl!Yl-2-pentanone {M[BK) 
1.1.2 Trichloroethane 
Toluene 
Tetracbloroethene 
Chlorobenzene 
Etbylbenzene 
m+pXylene 
Styrene 
oXylene 

TOTAL VOCs (ug/L) 5770 50600 

Note$: 

ugiL - Micrograms per liter 
Value$ in Italics exceeded the Calibration linear range at the dilutioo analyzed 

chux/j:/4077/t«hmemo/UAIDATA-UAXLS 
Reviewed· JAH 3/14196 

) 
Appendix A 

Summary of Upper Aqulter Field Screening Results 
American Chemical Service, Inc. 

Grl.fllth, Indiana 

GP59 GP60 GP61 GP62 

ua/L usrll ullll. ua/L 

11 3560 

11 3560 0 0 

Paee 2 or 15 

:1 

GPIB 
GP63 GP64 GP65 1/25/96 

ug/l ullll. u211. ug/L 

12 

0 12 0 0 



GPFB 
cbk'd to 3/14/96 1/25/96 

Comoound • Field GC UI[/L 

Acetone 
1,1 Dichloroethene 
trans 1,2 Dichlorocthene 
1,1 Dichloroethane 
2-ButanonejMEKl 
cis 1.2 Dichloroethene 
1,2 Dichloroethane 
1,1,1 Trichloroethane 
Benzene 
Carbon tetrachloride 
Tricbloroethene 
4-Methvl-2-oentanone {MI:BKl 
1,1 2 Trichloroethane 
Toluene 
Tetracbloroethene 
Chlorobenzene 
Eth_)'lbenzene 
m+PXvlene 
S~ne 

o Xylene 

TOTAL VOCs (ug/L) 0 

Notes: 
lJ8/L • Micrograms per liter 
Values in Ilalics exceeded lbe Calibr.ltioolioear range at tbe dilution anaJyud. 

1, 
( 

Appeadls:A 
Summary of Upper Aquifer Field Sereenln& Resuha 

American Chemical Senke, hac. 
Grllftth, Indiana 

GP66 GP67 GP68 GP68Dup 

u21L u211.. u211.. u211.. 

715 16.9 20.8 

0 115 16.9 20.8 

GP69 GP70 GP71 GP73 

ui[/L UI[/L UI!IL ug/L ug/L 

34 

0 0 0 0 34 



GPl'B 
chk'd to 3/14/96 GP74 1126196 

Compound - Field GC uJVL ug/l 
Acetone 57 
1,1 Dichloroethene 
trans 1,2 Dicbloroethene 
1.1 Dichloroethane 
2-Butanone (MEK) 
cis 1,2 Dichloroetbene 
1,2 Dicbloroethane 
1,1,1 Trichloroethane 
Benzene 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanone iMIBKJ 
1.1,2 Trichloroethane 
Toluene 
Tetrachloroethcne 
Cblorobenzene 
Eth__ylbenzene 
m+pXylcne 
Styrene 
o Xylene 

TOTAL VOCs (ug/L} 57.4 0 

Notes: 

uglt - Microgr'mll per li~ 
Values in Italics exceeded the Calibr~~tioo linev nuJ8e at lbe dilutioo analyzed 

chux/j:/4077/techmemo/UA/DATA-UAXLS 
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.. / 

Summary of Upper Aquifer Field Screeoing Results 
AmerkaD Chendcal Service, loc:. 

Grlmth, IDdiana 

GPFB 
1/26196 GP75 GP76 GP77 GP78 

ug/1.. uJUL uJVL uJVL ug/l 

31.1 

15.4 

15.4 0 0 0 31.1 

Pa~e 4 of 15 

J 

GPFB 
1131/96 GP79 GP80 GP81 GP82 

ug/L ug/L ug/L UJit/L ug/L 

13 1720 4450 

lO.l 317 2770 3460 
445 

7860 3430 

253 658 

3100 3110 4320 
10800 10100 13800 

790 

23.l 0 23120 18803 29460 



chk'd to 3/14/96 GP83 

Compound - Field GC ullt 

Acetone 
1,1 Dichloroethene 
trans 1,2 Dichloroethene 
1,1 Dichloroethane 
2-Butanone {MEK} 
cis 1,2 Dichloroethene 
1,2 Dichloroethane 
1,1,1 Trichloroethane 
Benzene 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanone (MIBK) 
1,1 ,2 Trichloroethane 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m+QX)Ilene 16.7 
S~ne 

oXylene 

TOTAL VOCs {ug/1..) 16.7 

No~: 

usJL • MicroBJ11D1 per liter 
Valuet; in ltal.icl ~ceeded tbe Calibration linear range at lbe dilution analyzed. 

( ,( 
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AppeadbA 
•, ./ 

Summary of Upper Aquifer Field SeneDlog Results 
American Chemical Service, Inc. 

Griffith, lndiana 

GP'IB GP85 
1131196 GP84 GP85 Oup OP86 

utll. utll. uVl ulll.. ulll. 

44.4 

44.4 0 0 0 0 

GPFB GPTB GP87 
211/96 211/96 GP87 Dup GP88 

uRIL uaJL ulll ua/L ugJL • ! 
3900 3000 159 

410 420 

250 260 
32 

0 0 4560 3712 159 



GPFB 
chk'd to 3/14/96 GP89 215196 

Com_pound • Field GC u~IL ug/l 

Acetone 2910 
1.1 Dichloroethene 
trans 1,2 Dicbloroethene 
1,1 Dichloroethane 
2-Butanone (MEK) 
cis 1,2 Dichloroetbene 
1.2 Dichloroethane 
Ll.l Trichloroethane 
Benzene 1060 
Carbon letracbloride 
Trichloroethene 
4-Melhyj-2~nlanone (MIBK) 
1.1,2 Trichloroethane 
Toluene 
Tetracbloroethene 
Chlorobenzene 
Ethylbenzene 1050 
m+pXylene 4450 
Styrene 
o Xylene 

TOTAL VOCs (ug/L) 9470 0 

Notes: 

ugll. - Mlcrognms per litec 
Values in I!alics exceeded the Calil>ratioo linear ra~~&e at the dilution analyzed. 

chux/j:/4077/tecbmemoiUAIDA T A-UA.XLS 
Reviewed JAH 31!4/96 

I 

Appendix A 
\. _ _/ 

Summary of Upper Aquifer Field Screening Results 
American Cbemleal Service, lac. 

Grifnth, Indiana 

GPIB GPFB 
215196 216196 GP90 GP91 GP92 

ugll. ug!L_ ua/1.. uall ua/L 

3960 81.5 

940 
504 

25700 

226 
8260 

8960 10.1 

18300 

4530 
18800 6.1 

2830 

0 0 93010 16.2 81.5 

Page 6 of 15 

GP93 GP94 GP95 GP96 GP97 

ull[. ua/l. ug/L ug/L ug/L 

42.7 

10 

5 

5.6 

53.3 10 0 0 0 



( 

GPIB 
cbk'd to 3/14/96 GP98 216196 

Comj)Ound • Field GC ugtL ug/L 
Acetone 
1,1 Dichlorocthene 
lrans 1,2 Dichloroethene 
1,1 Dichlorocthane 
2-Butanone_iMEK) 
cis 1,2 Dicbloroctbene 
1.2 Dichlorocthane 
1,1,1 Trichloroethane 
Benzene 
Carbon tetrachloride 
Tricblorocthene 
4-Metbyl-2-pentanone (MIBK) 
1 1,2 Trichloroethane 
Toluene 
Tetracbloroethene 
Chlorobenzc:ne 
Ethyl benzene 
m+p Xvlene 
Styrene 
o Xylene 

TOTAL VOCs (ug/L) 0 0 

Nota: 
U&'L • MlcroJPIDS per lit# 
Values in Italic:. exceeded the Calibratioo linear range at !be dilutioo aoalyzed. 

--.- •.Y..• ITA Vl '\_ 

AppeadixA 
Summary of Upper Aquifer Field Screeoiag Results 

Americaa Chemical Service1 Inc. 
Grifnth, Indiana 

GP99 GPIOO GP101 GP102 GP103 

ugiL uNL_ uRf,.. ug/L ug/L 

0 0 0 0 0 

Page 7 of 15 

GP1B 
GP104 216196 GP105 GP106 

ug/L uwt ugtl.. ugtl.. 
47.9 205 37.5 

7.2 

20.1 

42.1 

52.5 118 

47.9 0 326.9 155.5 



L. 

cbk'd to 3/14/96 GP107 

Compound • Field GC ug/L 

Acetone 860 
1,1 Dicbloroethene 
trans 1,2 Dichloroethene 14.3 
1, 1 Dicbloroethane 
2-Butanone (MEK) 
cis 1,2 Dichloroethene 
1 2 Dicbloroethane 
1,1,1 Trichloroethane 
Benzene 5320 
Carbon tetrachloride 
T ricbloroethene 
4-Metbyl-2-pentanone (MIBK) 18.4 
1,1,2 Trichloroethane 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethyl benzene 
m+p Xylene 
Styrene 
o Xylene 

TOTAL VOCs (ug/1..) 6212.7 

Notes: 

ug/1. • Micrognms per li~ 

( 
\ .. · 

GPFB 

t .. 

AppeadixA 
Summary of Upper Aquifer Field Sc:reealaa Results 

Americaa Chemical Sci'Yice, lac. 
Gritllth, Indiana 

GP1B GPFB GPA3 
216196 2f7196 2f7196 2f7 /96Dup_ 

uiZIL uRIL uUL uiZil. 

24 23.2 
12 12.3 

0 0 35.9 35.5 

Values in Italics ex~ed lbe Calibratioo linear range at tbe dilulioo ~ 

cbwtlj140771tecbmemo/UAIDATA-UA.XLS 
Reviewed: JAH 3/14196 Page 8 of IS 

GPA3 
GP108 218/96 GP109 GPllO GP111 

ug/L ug/L ua/1.. ue./1.. ug/1.. 

6.1 

6.1 0 0 0 0 



cbk'd to 3114/96 GP112 GP113 

Compound - Field GC ua/L ua/L 

A~tone 172 
1,1 Dichloroethene 
trans 1,2 Dicbloroethene 
1,1 Dichloroethane 
2-Butanone (MEK) 
cis 1,2 Dichlorocthene 
1,2 Dichloroethane 
1 1.1 Trichloroethane I 

Benzene 
Carbon tetrachloride 
Trichloroethene 
4-Metbyl-2-pentanone iMIBK) 
1,1,2 Trichloroethane 
Toluene 
Tetracbloroetbene 
Chlorobenzene 
Ethyl benzene 
m+pXylene 
Styrene 
o Xvlene 

TOTAL VOCs (ug/L) 172 0 

No~a: 

ugiL • Microarams per liter 
Values in ltilics ex~ed lhe Calibration linear range at the dilutioo IDalyzed. 

( ·~ J l ••. I ~ .. ) l 

AppeadlsA 
Summary of Upper Aquifer Field ScreeaiDg Results 

Amerlala Chemieal Service, lac. 
Griftlth, ladlaaa 

GJ!I'B 
GP114 GP115 218196 GP116 GP117 

ug/l ug/L ugiL ug/L ug/L 

53.3 240 175 

710 

49.6 
666 

4550 

53.3 0 0 6215.6 175 

Pa!le 9 of 15 

-~- .... i 1 • • ~ • 

GP118 GP119 GP120 GP121 GP122 

ug/L ug/L u~~;/L u~~;IL u_g_IL 

16.6 719 4780 834 

5.2 131 4580 

10.6 
635 

245 6625 

0 32.4 1095 16620 834 



( 

cbk'd to 3114/96 GP123 GP124 

Compound • Field GC uall... UJIL 
Acetone 6000 3810 
1.1 Dicbloroethene 
trans 1,2 Dichloroethcne 
1.1 Dicbloroetbane 
2-Butanone (MEK) 
cis 1,2 Dichloroethene 

1.2 Dicblorocthane 
1,1,1 Trichloroethane 
Benzene 1590 6950 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanone (M!BK) 
1,1,2 Trichloroethane 
Toluene 
Tetracblorocthene 
Chlorobenzene 
Ethylbcnzene 
m+pXylene 2090 
Styrene 8940 
oXylene 

TOTAL VOCs (ug/L) 18620 10760 

Notes: 
uaiL · Microsrams per liter 
Values in !Wics exceeded r.be Calibratioo linear f1U18e at the dilution UWyud. 

chuxljJ40771techmemo/UAIDA T A-UAXLS 
R•vi~wert· JAH :'11141911 

AppeadbA 
Summary of Upper Aquifer Field ScreeniDJ Raults 

Amerbo Chemical Scnic:c, Inc. 
Grifftth,Indiana 

GP127 
GP125 GP126 GP127 Duo 

uVI. uRII.. uall... uaiL 

51.4 13.4 28 

5.2 

15.1 6 9 

0 66.5 19.4 42.2 

Page 10 of 15 

GPTB 
GP128 GP129 GP130 219196 GPFB 2/12196 

ultll UAIL U2/L ug/L ug/L 

168 

506 

4870 

5376 0 168 0 0 



GP'IB 
chk'd to 3/14/96 2112196 

Compouoa - Field GC ug/l. 

Acetone 
1,1 Dichloroethenc 
lrans 1,2 Dichloroethcnc 
1, l Dichloroethanc 
2-Butanone (MEK) 
cis 1,2 Dicbloroethene 
1,2 Dichloroethanc 
1, 1,1 T ricbloroethane 
Benzene 
Carbon tc!rachloride 
Tricbloroethcne 
4-Mctbyl-2-~tanone (MillK~ 

1,1,2 Trichloroethane 
Toluene 
Telrachloroethene 
Chlorobenzcnc 
Eth_ylbenzcne 
m+pXylenc 
Styrene 
oXylenc 

TOTAL VOCs (ug/L) 0 

No~: 

usiL -M.icrosnms per 111« 
Values In Italic$ ex~ tbe CaUintl()lllillear range at !he dilutioa aoalyzed. 

L 

AppeacllxA 
SuiiUIW'J of Upper Aquifer Field Screea1D1 Re&Uita 

Amerlcaa Chemical Service, lac. 
Gritllth, ladlaaa 

GPS7A GP68A GP132 GP133 

ug,/1. ua/1. u211. ulZIL ~ 
1400 348 61.6 

44700 5.1 

46100 348 0 0 66.7 

.J j. 

GPFB GP'IB 
GP133 2119/96 2119/96 GP134 GP135 

U.&IL ug/L ug/1_ ug/L ug/L 

58 412 

5.1 1100 

84.1 
16.5 
16.1 

63.1 0 0 1628.7 0 



cbk'd to 3/14/96 GP136 (R) GP137 (R) 

Compound • Field GC uit/L ui/1. 
Acetone 19.2 
1,1 Dichloroethene 
trans 1,2 Dichloroethene 
1,1 Dichloroethane 
2-Butanone (MEK) 
cis 1.2 Dichloroethene 
1.2 Dichloroethane 
1,1 1 Trichloroethane 
Benzene 5.3 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanone (MIBK) 
1.1.2 Trichloroethane 
Toluene 
Tctrachloroethene 
Chlorobenzene 
Ethyl benzene 
m+pXylene · 
Styrene 
o Xylene 

TOTAL VOCs (u~~:/L) 24.5 0 

Notes: 
ugll. · Micrograms per liter 
Values in Italics exceede.:l the Calib~tioo linear raoge at the dilution analyzed. 

chux/j:/4077/tecbmemo/UAIDATA-UA.XLS 
J}.,.,,;.,.", ....... 1 "ll ':t/f.t..OI=. 

AppcadlxA 
Summary of Upper Aquifer Field Screenla1 Reaultl 

Amerkan Chemical Servlc:e, lac. 
Grlftltb, Indiana 

GP139 
GP138 CR) GP139 Duo GP140 (Rl GP141 {R) 

ulll. ua/L u211. u21L ui/L 
50.2 32.4 21.3 

0 50.2 32.4 21.3 0 

Page 12 of 15 

GP142 (R) 

ulll. 

0 

.'·\ 
.-:.1 

GPFB 
2/20/96 

UII:IL 

0 

GPTB 
2120/96 GP52A 

ug/L UII:IL 

0 0 



( 

chk'd to 3/14/96 GP143 GP144 

ComPOund • Field GC u_g/l.. uall 
Acetone 58.5 
l, 1 Dichloroethene 
trans 1,2 Dichloroethene 
I, 1 Dichloroetbane 
2-Butanone (MEK) 
cis 1,2 Dichloroethene 
1 ,2 Dichloroetbane 
1, 1,1 Trichloroethane 
Benzene 252 172 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanone (MIBK) 
1.1,2 Trichloroethane 
Toluene ' 
Tetrachloroetbene 
Chlorobenzene 
Etbylbenzene 
m+pXylene 105 
Styrene 
o Xylene 

TOTAL VOCs (ug/L) 415.5 172 

Nores: 
ugiL - Micrograms per liter 
Values in Italics exceeded !be Calibratioolinear range at tbe dilutioo aoaJyud. 

( ) 
AppeadlxA 

Summary of Upper Aquifer Field Scrccnin1 Results 
American Cbe~ Service, Inc. 

Grifllth, Indiana 

GPm GPFB 
GP14S V21/96 V21/96 GP66A 

ua/l. ua/1. ua/l. ua/1. 

0 0 0 0 

Pa~el3orl5 

GPTB 
GP70A GP71A GP146 2129/96 

u.RIL U2/L U2/L u_g_IL 

0 0 0 0 



( 

chk'd to 3/14/96 GP148 

Compound • Field GC u21l uJUL 
Acetone 
1 1 Dichloroethene 
trans 1.2 Dicbloroethene 
1,1 Dicbloroethane 
2-Butanone {MEK) 
cis 1,2 Dicbloroethene 
1,2 Dichloroethane 
1,1,1 Trichloroethane 
Benzene: 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanonc: (MIBK) 
1,1 ,2 Trichloroethane 
Toluene 
Tc:tracbloroethenc: 
Chlorobenzene 
Ethylbenzene 
m+~Xylc:ne 

Styrene 
o Xylene 

TOTAL VOCs {u.~tll...) 0 0 

Notes: 

ugiL - Micrograms per liln 
Values in Italics exceeded lhe Calibnltioo linear raJl8e allhe dilution analy%ed. 

cbUX/j:/4017/tecbmemo/U AIDA T A-UAJO...S 
R~vi~w~rl· .IAH 3114191> 

' ,_ 

Appendix A 
) 

Summary of Upper Aquifer Field Screcnbsg Results 
American Chemical Service, Inc. 

Griftlth, Indiana 

OP149 OP1.50 GP1.51 OP1.52 OP1.53 

ulll uRII. ua/1 uRIL ug/L 

1.5 

0 0 0 0 15 

( 
Page 14 of 15 

GPFB GPTB 
3/1/96 3/1/96 GP154 GP155 

ug/L ug/l ug/L Ul/L 

0 0 0 0 



( 

cbk'd to 3/14/96 GP156 

Com~und - Field GC URtL_. 

Acetone 34 
1,1 Dichloroethene 
trans 1,2 Dichloroethene 
1,1 Dichloroetbane 
2-Buranone (MEK) 
Cis 1,2 Dichloroethene 
1,2 Dichloroethane 
1.1,1 Trichloroethane 
Benzene 38.8 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-penlanone (MIBK) 
1,1,2 Trichloroethane 
Toluene 
Tetracb1oroethene 
Cblorobenzcne 
Ethylbenzcne 
m+pXylene 
Styrene 
oXylene 

TOTAL VOCs (ug/L) 72.8 

Notes: 
IJ8/L - Micrograms per lit« 
Values in Italics exceeded the Calibration linear range at the dilution analyzed. 

. .. '"".,...,'•-t..-......,.."ntAmATA-UA.XLS 

\, 

AppendlxA 
Summary of Upper Aquifer Field Screening Results 

Amerlaln Chemical Servic:e, Inc. 
Grif!ith, Indiana 

GP157 GP158 GP159 GP160 GP161 

uA{L ugll_ ugll.. ug!L ug/L 

38 <20 

38 0 0 0 0 

Page I~ of 15 

GPFB GPTB 
3/4196 3/4/96 SWlOl 

ua!L UlfL ua!L 

1180 

0 0 1180 
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FIELD GC PRINTOUTS AND PLOTS 
(AVAILABLE UPON REQUEST) 



c 

UPPER AQUIFER INvESTIGATION SOPs 



SPECIFIC OPERATING PROCEDURES 
American Chemical Service Inc. 

Griffith, Indiana 

MONITORING WELL DEVELOPMENT PROTOCOL 

Subject: Monitoring Well Development 

Method: Surge and Purge using submersible pump 

Well development should not occur within 24 hours after well construction if annular space is 
grouted. Grout must set up prior to development. 

I. PRE-FIELD CHECKLIST 

A. Paperwork to take to the site 

l. Completed monitoring well construction field QC summary for the wells to be 
developed 

2. Completed monitoring well construction summary for the wells to be developed 

3. Monitoring well development summary forms 

4. Health and Safety Plan 

B. Equipment to take to the site 

1. Field Notebook 
2. Plastic sheeting 
3. Electronic water level indicator 
4. 5 gallon bucket 
5. Plan for disposal of water 
6. Decon solutions 
7. pH meter 
8. Specific conductance meter 
9. Turbidity meter 
10. Pumps (GRUNDFOS) 
11. PVC or stainless steel bailer 
12. Hand tools (socket set, hammer) 

Quality Assurance and Project Plan May 1996 ACS NPL Site RDIRA 
Specific Operating Procedures Page 1 
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13. Sample bottles and preservatives 
14. Well access (keys, flushmount access, off-site property access agreement) 
15. Drums or poly tank for containing purge water 

II. FIELD CHECKLIST 

A Well Labeled? 
B. Surficial seal in good shape? 
C. Flushmount cover and protective cover in good shape? 
D. Lock in good shape? Lubricated with graphite? 
E. Sand drainage inside flushmount or protective casing? 
F. Vent hole in well cap? (stick up wells) 
G. Water tight cap loosened, water level equilibrated? (flushmount wells) 
H. Weep hole in protective casing? 

Ill WELL DEVELOPMENT 

A Measure depth to water from top of the well casing with an electronic water level 
indicator. 

B. Measure total depth from top of well casing with an electronic water level indicator. 

C. Compare measured total well depth with total well depth reported on the QC 
summary. The difference is the amount of sediment in the well bottom. 

D. Calculate the total volume of water contained in the well plus the volume of water in 
the sand pack: 

Total Volume= well volume+ sand pack volume 
Well Volume (gallons) = 0.16(r2)(L) 

Where r = inside well radius in inches 
- L = length of water column in feet 

Sand Pack Volume (Gallons)= 0.057(R2-r2)L 
Where R = borehole radius in inches 

r = outside well radius in inches 
L = saturated length of sand pack in feet 

(assumes sand pack porosity of 35%) 

E. Alternately surge and purge the well using a PVC/stainless steel bailer or submersible 
pump. Let the bailer or pump sink to the well bottom. Forcefully pull it up through 
the screen length and let it settle back to the bottom. This agitation suspends sediment 
in the well bottom and moves ftnes in and out of the well screen. If using a bailer, pull 
out the bailer and discharge the water into a 5 gallon bucket. If using a submersible 
pump. allow the pump to purge water into a 5 gallon bucket during the surging 

Quality Assurance and Project Plan May 1996 ACS NPL Site RDIRA 
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process. Note the color, odor, and turbidity of the purge water in the field notebook. 
Repeat this surge and purge cycle for about 20-30 minutes. 

F. After surging and purging for 20-30 minutes, purge three well and sand pack volumes 
from the well using a submersible pump (GRUNDFOS) or bailer. A submersible 
pump will be used if a sustainable flow rate from the well can be achieved. If the well 
is purged dry, a pump or bailer may be used for development. A well which purges dry 
is one that can be pumped down to the bottom and does not recover 50% of the well 
volume within 30 minutes. 

G. For wells that cannot be purged dry, the purge water will be tested for pH, specific 
conductivity, temperature, and turbidity at regular volume intervals after three well 
and sand pack volumes have been initially removed. If, after purging five well and 
sand pack volumes from the well, the readings of pH, specific conductivity, 
temperature, and turbidity are stabilized within 10% over three consecutive 
measurements, well development will be completed for the well. If parameter 
measurements have not stabilized within 10%, purging will continue until either 
stabilization has been achieved or a maximum of 10 well and sand pack volumes have 
been removed from the well. 

H. For wells that purge dry, slowly purge the well using a pump or bailer. The purge 
water will be tested for pH, specific conductivity, temperature and turbidity at the end 
of each well plus sand pack volume. If possible, three to five well and sand pack 
volumes will be removed. Return trips to the well on the same day, or overnight may 
be necessary. 

I. If a submersible pump is used for purging, do not allow the pump to rest stationary at 
the well bottom. If the pump motor is positioned at the base of the pump, resting the 
pump at the bottom of the well will not let water flow around the motor, potentially 
allowing the motor to overheat. The maximum sustainable pumping rate utiJ.W!d 
during purging will be measured by determining the length of time required to fill a 5-
gallon bucket. This information will 'Je recorded in the field notebook. 

N. MANAGEMENTOFDEVELOPMENTWATER 

A Purge water will be contained by pumping purge water into drums (steel or plastic) at 
each well location, or by pumping into a plastic holding tank located on the back of a 
pick up truck. If the water is contained in drums, the drums will be moved to the off
site containment area for staging following completion of well development activities. 
If the water is contained in the plastic tank during purging, the tank will then be 
removed to the off-site containment area and the water will be pumped into drums and 
staged for future disposal. Water will be carefully pumped into the drums with enough 
space left in the drums to allow for freezing of water without causing the drums to 
crack, or leak. 

Quality Assurance and Project Plan May 1996 ACS NPL Site RDIRA 
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V. EQUIPMENT DECONTAMINATION 

A. Development equipment (bailer, submersible pump, pump tubing) will be 
decontaminated between monitoring wells as follows: 

• Wash with water and nonphosphate detergent (Alconox) 
• Rinse with tap water 
• Rinse with distilled water 

B. Water generated during decontamination will be collected and containerized in 
55-gallon drums. The drums will then be sealed, labeled and stored in the off-site 
containment area for future disposal. 

V. DOCUMENTATION 

A. Monitoring Well Development Summary 

1. Record method of surging and purging, time spent developing and total volume 
purged into field notebook. 

2. Record time, pH, specific conductivity. temperature, and turbidity measurements 
into field notebook. 

3. For wells where development was conducted with a submersible pump, record 
the maximum pumping rate used. · 

J:\40'7'1m74\DEV -SOP.DOC 

4077.0074 
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SPECIFIC OPERATING PROCEDURES 
UPPER AQUIFER INVESTIGATION 

American Chemical Service Inc. 

Scope and Application: 

Reagents and Apparatus: 

1. Assorted tools 

Griffith, Indiana 

PRIVATE WELL SAMPLING 

To provide guidelines for collection of private well water 
samples. 

2. Sample containers, sample labels 

3. Chain-of-Custody forms 

4. Cooler with ice 

Procedure: 

1. Schedule sampling with residential property owners. 

2. Label all sample containers prior to collection. 

3. Locate the untreated, cold water source as near to the well head as practicable. If 
possible, the sample should be collected directly off the tap between tlle pump and the 
pressure tank. Verify that the sample has not passed through any type of treatment 
system (water softener, iron ftlter, hot water heater, etc.). Record the exact location 
the sample was taken. 

4. If a sampling location cannot be located directly off the pressure tank or from a tap 
between the pump and the pressure tank the following sampling procedure should be 
used: 

The welYpressure tank system should be purged by allowing the water to run for a 
minimum of ten minutes, or until the pump has cycled at least once. Mter the water 
has run for ten minutes, or the pump has cycled it can be assumed that the running 
water represents new formation water and a sample can be collected for analysis. 

5. Fill appropriate containers for laboratory analysis. 



-· 
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6. Clean up sampling area if necessary. 

IAH.jahiDAP/PMS 
J:\4077\TECHMEM~UPPER-AQ\LA-PWELL.OOC 
4077.0074 



Subject: 

Method: 

SPECIFIC OPERATING PROCEDURES 
American Chemical Service Inc. 

Griffith, Indiana 

GROUNDWATER MONITORING WELL SAMPLING 

Groundwater Monitoring Well Sampling 

Low Flow Sampling with Submersible Pump 

L PRE-FIELD CHECKLIST 

A Paperwork to take to the site 

1. Completed monitoring well construction summary for the wells to be 
sampled 

2. Monitoring well development summary forms 

3. Health and Safety Plan 

B. Equipment to take to the site 

1. Field Notebook 
2. Watch, or timing device 
3. Electronic water level indicator 
4. 5-gallon bucket 

..._,' 5. Plan for disposal of water 
6. Decon solutions and buckets 
7. pHmeter 
8. Specific conductance meter 
9. Turbidity meter 
10. Pump (Grundfos), generator, extension cord (50 feet) 
11. Polyethylene tubing, hose clamps 
12. Graduated container 
13. Hand tools (socket set, hammer) 
14. Sample bottles (EPA540/R93/0?11Dec/92) and preservatives (HCL and 

HN03) 
15. Sample labels and tags 
16. Well access (key) 
17. Drums or poly tank for containing purge water 
18. Cooler(s) with ice 

Quality Assurance and Project Plan May 1996 ACS NPL Site RDIRA 
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19. Packing material (venniculite, tape) 
20. Chain of custody fonns 

D. LOW FLOW SAMPLING WITH SUBMERSIBLE PUMP 

A Measure and record depth to water from top of the well casing with electronic 
water level indicator. Examine the water level indicator for evidence of sheen, 
oily surface or other immiscible fluids and record this infonnation in the field log 
book. 

B. Measure and record total depth from top of well casing with electronic water 
level indicator. 

C. Refer to monitoring well construction summary for depth to top of the well 
screen. Attach new, clean polyethylene tubing to the Grundfos pump. (Teflon® 
tubing was considered for sampling purposes but not selected due to its 
excessive rigidity which makes the tubing difficult to attach to the pump and 
handle while raising and lowering the pump in the well. This material is more 
ideally suited and typically utilized for dedicated well sampling systems, 
including bladder pumps or Waterra inertial lift pumps). 

D. Lower the Grundfos pump so that the pump rests approximately one foot above 
the well screen. 

E. Begin purging the well at a rate of approximately 300 ml per minute. Confmn 
the purge rate by measuring the amount of water purged in one minute with a 
graduated measuring device, such as a bucket, or sample container. Observe the 
purge water for evidence of a sheen, oily surface or other immiscible fluids and 
record this infonnation in the field log book. 

F. While purging, field measurements for pH, specific conductance, temperature, 
and turbidity will be monitored. Measurements of pH, specific conductance, and 
temperaturr_ ··Jjll be collected in-line or by inserting instrument probes into a 
bypass stream of water from continuous pump discharge. The bypass stream 
will be directed into a sample container (250 ml poly jar) for parameter 
measurement. Turbidity measurements will be collected from the bypass stream 
into its own collection and measurement device. 

G. When pH, specific conductivity, temperature, and turbidity readings have 
stabilized for three consecutive readings within 10% of the previous readings, 
sample bottles can then be filled. Samples collected for volatile organic analyses 
shall be filled first. Samples shall be placed in a cooler and iced immediately 
after collection. 

H. Purge water will be contained by placing purge water into drums (steel or poly) 
at each well location, or by pumping into a poly holding tank which can be 
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placed onto the back of a pickup truck. The purge water will be stored at the 
off-site containment area for staging following completion of sampling activities. 
If the water is contained in the poly tank during purging, the tank will then be 
moved to the off-site containment area and the water will be pumped into drums 
and staged for future disposal. Water will be carefully pumped into the drums 
with enough space left in the drums to allow for freezing of water without 
causing the drums to crack or leak. 

I. Upon completion of the sampling event, promptly remove the sampling pump 
from the well and decontaminate the pump by inserting the pump into a 5-gallon 
bucket prepared with a distilled water and Aloconox solution, followed by a 
distilled water rinse. Water generated during decontamination will be collected 
and containerized in 55-gallon drums. The drums will then be sealed, labeled and 
stored in the off-site containment area for future disposal. 

m. SAMPLE LABELING AND TAGGING 

A. Sample labels and tags are used in conjunction with chain-of-custody documents 
to ensure sample identification, preservation, and custody requirements are 
maintained. Each label and tag will be labeled with a sample identifier code as 
defined below. 

A three letter designation will be used for identifying the sampling site. The 
project identifier will be "APD," to signify the American Chemical Service, Inc. 
NPL site during the pre-design investigation. 

Each groundwater sample will be identified by a two letter code, "GW' to 
identify the sample as a groundwater sample from a monitoring well. 

The sample type code will be followed by a 2-5 digit alpha-numeric code to 
indicate sample location. This code will correspond to monitoring well number 
(i.e., MW34). 

For example, a groundwater sample collected from monitoring well MW-35 will 
have the following sample label: APD-GW -MW35. 

B. Adhesive labels are used to identify all samples collected by Montgomery 
Watson personnel during field activities with the exception of samples collected 
for submittal to laboratories through the U.S. EPA Contract Laboratory 
Program (CLP) (federal lead investigation). 

The adhesive label should be affixed to the sample container prior to sample 
collection. Condensation may form on containers after filling which would make 
it difficult to adhere labels. · 
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U.S. EPA Sample Tags are used to identify all samples collected under the U.S. 
EPA Contract Laboratory Program (CLP). Tags are affixed to each to the 
bottles using a loop around the neck of the bottle. The infonnation on the 
sample tag is filled in completely, with the sample identifier code described 
above. 

IV. SAMPLE COLLECTION AND PREPARATION 

A All sample containers received from the laboratory will meet the specifications 
and protocols of U.S. EPA guidance document EPA540/R-93/051/12-92. 

B. Volatile Organic Compounds 

l. Remove the plastic cap and Teflon®coated septum being careful not to 
contact potential contaminants. If vial and/or cap appears to be defective, 
discard and use a new vial. The vial should be opened for a minimum 
amount of time. Three (3) vials must be collected for each sample. 

2. Carefully fill the vial with continuous low flow from the pump with water 
until meniscus (mound of water) fonns on the top. Avoid agitating the 
sample as this may cause a loss of volatiles. Add four drops of 1 + 1 
hydrochloric acid (HCL) to the sample for preservation. HCL preservation 
may be added to the vial either before or after sample collection. 

3. Carefully replace the cap on the meniscus. This will force a small amount 
of water off the top. Check the vial for air bubbles by inverting vial and 
gently tapping the side of the vial. Bubbles will rise to the top, if present. 
If bubbles are present, discard the vial and start with a new one. Place 
samples into cooler with ice upon sample completion. 

C. Semi-volatiles and PCBs 

1. For sampling of semi-volatile organic compounds and PCBs, two 1-liter 
amber glass bottles for each parameter are to be filled to the shoulder. 
Sampling should continue to be performed at the low flow purge rate of 
300 ml per minute. 

2. No preservation is required for either semi-volatiles or PCBs. Therefore, 
upon completion of filling sampling bottles, immediately place the bottles in 
a cooler with ice. 

D. Metals (Dissolved and Total Metals) 

Unftltered Metals (Total Metals) 
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1. Continue to purge well at 300 ml per minute. Fill 1-liter polyethylene 
container to the shoulder. Preserve with 3 ml, or until pH<2, of HN03• 

Place sample into cooler with ice. 

Filtered Metals 

1. While continuing to purge at 300 ml per minute, fill a 1-liter polyethylene 
container with the water sample. Use a peristaltic pump or hand pump 
with an attached 0.45 micron in-line ftlter to pump water from the 
polyethylene container, through the ftlter, into the appropriate sample 
container (1-liter polyethylene). 

2. Once the container has been filled, add 3.0 ml, or until pH<2, of 1: 1 Nitric 
acid (HN03) per I liter of sample. Sample should be ftltered and preserved 
as quickly as possible after collected, generally within 20 minutes of sample 
collection. Place sample into cooler with ice. 

V. DOCUMENTATION 

A Field Notebook 

All sample collection activities will be documented in the field log book. The 
field log book will contain the following information: 

1. Sampling location 
2. Sample identification number 
3. Date and time of collection 
4. Depth to water 
5. Purging rate and approximate volume purged 
6. Field parameter measurements 
7. Type(s) of sample containers 
8. Field observations (weather, odor, sheen, etc.) 
9. Name of sampling personnel 
10. Preservation method 
11. Analyses requested 

B. Chain-of-Custody (COC) Forms 

1. The COC record will be used to document the samples taken and analyses 
requested. lnfonnation that field personnel will record on the COC record 
includes the following: 

a. Project name 
b. Sampling location 
c. Printed name and signature of sampler 
d. Sample identification number 
e. Sample label number 
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f. Date and time of collection 
g. Sample designation (QNfX., grab or composite) 
h. Sample matrix 
i. Number and size of containers 
J. Analyses requested 
k. Signature of individual involved with custody transfer (including date 

and time of transfer) 

2. COC records initiated in the field will be signed, placed in a plastic "zip
lock" bag, and secured inside of the shipping container used for sample 
transport. Signed air bills will serve as evidence of custody transport 
between the field sampler and courier as well as the courier and laboratory. 
Copies of the COC record and the air bills will be retained and filed by the 
sampler prior to shipment 

J:\4071VJ(J74\SAMP-SOP.DOC 
4077.0074 
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SPECIFIC OPERATING PROCEDURES 
UPPER AQUIFER INVESTIGATION 

American Chemical Service Inc. 
Griffith, Indiana 

GROUNDWATER MONITORING WELL INSTALLATION 
PROTOCOL 

Scope and Application: This method is applicable to installing upper aquifer 
groundwater monitoring wells. 

I. PRE-FIELD CHECKLIST 

A. Health and Safety Plan with related instruments 

B. Underground Utility Check: 5 to 7 day advance notice required 

C. Off-Site access agreements completed 

D. Statement of Work detailing sample types, sample intervals, drilling and sampling 
methods 

E. Field boring logs (Montgomery Watson Standard) 

F. Daily Drilling Summary 

G. Unified Soil Classification System summary 

H. Decon solutions, brushes, buckets 

I. Soil jars (Laboratory Grade and Driller's Grade) 

J. Jar labels 

K. Driller contacted and informed 

1. Health and Safety Plan 
2. Utility check 
3. Statement of Work/Sampling Plan 

M. 150 foot tape measure 



--,., 

II. 

' --
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III. 

N. Pocket penetrometer 

0. Soil knife/spatula 

P. Utility Knife 

Q. Well Construction Forms 

R. Well Development Forms 

FIELD CHECKLIST 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

l 

Check for unmarked or uncleared utilities, drive around, walk around 

Check for overhead wires 

Drill rig access 

Health and Safety Briefmg 

Borehole location correctly staked and labeled 

Steam clean drill rods, casing, bits, split-spoon samplers, hand tools, drill rig 

Count number of drill rods to detennine the number used during drilling and 
therefore, the total depth drilled 

Confinn the correct well construction materials are present 

Prepare soil jars · 

SOIL BORINGS 

Soil borings will be advanced using 4.25 inch inner diameter (ID) hollow stem 
augers (HSA). Soil samples will be collected using a 2-inch diameter split-spoon 
sampler at 2.5 ft sampling intervals (i.e. I to 2.5 feet, 3.5 to 5 feet, etc.). Soil 
samples collected will be visually inspected and classifrled according to the Unified 
Soil Classification System (USCS). 

A. Split Spoon Sampling 

1. Inspect split spoon 
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IV. 

a. Measure length of spoon from tip to shoe. 

b. Spoon tip must not be gouged, bent, or excessively worn 

c. Spoon must have a check valve; the check valve should be free of 
soil and be able to seal. 

d. Spoon tip may contain a spring sample catcher which is clean and in 
good working order. 

e. Split spoon samplers should be cleaned between boring locations using 
steam cleaning. Split spoons will be washed between sampling 
intervals using a TSP/Liquinox wash followed by a distilled water rinse 

2. Handling Split Spoon Sample - Logging Soils 

a. Carefully open split spoon sampler. Do not slam the split spoon to 
open. 

b. Recognize and disregard any soil plug, sluff, or blow-in at the upper 
portion of the sample. 

c. Measure and record sample recovery. 

d. Perform pocket penetrometer test on cohesive soils if encountered. 

e. Describe and record the soil sample in accordance with the Unified Soil 
Classification System (USCS). 

3. At a minimum, split spoon sampling will be advanced two feet into the clay 
confining layer. 

INSTALLATION OF MONITORING WELLS 

Monitoring wells are constructed of 2 inch diameter stainless steel material, and 
fitted with ten foot screens. 

The elevation to place the screen will be based on the depth to the water table at 
each location. Typical water table monitoring wells are screened so that 2 to 3 ft of 
the top of the well screen is installed above the unsaturated zone to allow for water 
table fluctuation. In areas where the water table is high (areas of standing water, 
wetlands, etc,), each well will be screened so that a minimal seal can be installed. If 
the water table is within 3 feet of the ground surface, the monitoring wells will be 
installed such that the bottom of the well screen is set at approximately 13 ft. This 



will bring the top of the well screen to approximately 3 ft below ground surface, 
which will allow for a bentonite seal. Each monitoring well or piezometer will be 
installed through the 4.25 inch inner diameter hollow stem augers that was used to 
advance the borehole to its desired depth. 

A. Before Well Installation 

1. Inspect screen and riser pipe inside and out for cleanliness, defects, gouges, 
cracks: reject any failed pieces. 

2. Accurately measure length of screen piece including blank sections. 

3. Measure total length of slotted interval 

4. Accurately measure length of each riser piece. 

5. Count the number of riser pieces to conftrm accurate total length of well. 

6. Inspect ftlter pack material: proper gradation, proper material, contaminant 
free, sufftcient quantity. 

7. Inspect bentonite chips or pellets: Bentonite chips or pellets should be 3/8" 
in size. 

B. During Well Installation 

1. Detennine depth of well placement as total length of assembled well string 
minus height of well string to above ground surface. 

2. Riser pieces should have water tight joints: either neoprene gaskets or 
Teflon tape. Do not use glue or solvent cement. 

3. Accurately detennine total well depth. 
a. Measure length of well riser pipe piece cut off from the total length of 

well string. 
b. Total well string length minus length of cut off piece equals total well 

depth (ID) measured from top of casing (TOC). 
c. The well top should stick up a minimum of 24 inches above the ground 

surface. 

4. Install a temporary well cap to prevent any materials from falling into the 
well. Lower well string down into the casing to the predetermined depth. 

5. Filter pack construction 



a. Introduce a well graded sand in a controlled manner: slowly add filter 
sand. Slowly retract the hollow stem augers surrounding the screen. 

b. Filter pack will extend from 6 inches below the well bottom to 2 feet 
above the top of the well screen, if possible. In areas where the water 
table is close to ground surface (generally within 3ft of the ground), 1 
ft of filter pack above the screen is essential so that a seal can still be 
installed. 

c. Periodically use tape measure to check for bridging and to show height 
of filter pack in comparison to the well screen. 

6. Bentonite Seal: 
a. Use bentonite chips or pellets no larger than 3/8 inch in diameter when 

placing seal through water. 
t>. Place minimum two feet of bentonite seal above the filter pack. 
c. Place 6 inches of fme sand on top of the bentonite seal 
d. Record the type, size, and volume of sealant placed. 

7. Annular Space Seal. All permanent monitoring wells will have an annular 
space seal which extends from the top of the fllter pack seal to the bottom 
of the ground surface seal and will have a minimum two foot length. 

a. For water table wells with the water table at 7 feet or less below 
ground surface, use granular bentonite only; place the bentonite in 2 
foot lifts, hydrating each lift 

b. Use granular bentonite. 

( 1) When there is no standing water in the borehole and the 
placement depth is less than 25 ft 

(2) The depth to the water table is less than 7 ft below ground 
surface. 

c. Record type and volume of annular space seal. 

8. Construct ground surface seal. Check for annular space seal settlement. If 
grout or slurry is used as the annual space seal, wait 24 hours after seal 
installation before installing the surface seal. If the water table is within 7 ft 
of the ground surface, surface seal may installed after the bentonite seal has 
been placed above the filter pack. 

a. Stick up well protective pipe. 

(1) Measure the length of well protective pipe. 
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(2) Subtract well stick up height to get embedment depth of well 
protective pipe. 

(3) If the well protective pipe embedment depth intersects the fllter 
pack or ftlter pack seal, then shorten the length of the well 
protective pipe. The minimum embedment depth should not be 
less than the stick up height. If the water table is within 7 ft of 
the ground surface, this may be modified so that the minimum 
embedment is less than the stick up height 

(4) The ground surface seal will start at least 5 ft. below ground 
surface, if the water table depth is at least 7 ft below ground 
surface. However, if the depth to water is less than 7 ft, the 
ground surface seal will be set at a minimum of 1 ft above the top 
of the well screen so that the protective casing does not intersect 
the well screen. 

(5) Place bentonite chips, pellets or granules up to l ft. below the 
well protective pipe embedment depth, then place 1 ft. of filter 
sand. 

(6) Set the well protective pipe onto the fmn bed of fllter sand. 

(7) Add granular bentonite around the outside of the protective pipe 
only and hydrate it to 2 ft. lifts to the surface. 

(8) Concrete ground surface seals in regions where the ground 
freezes are not recommended. Frost heave will jack the concrete 
seal and the well protective pipe out of the ground. 

(9) Do not place bentonite between the protective pipe and the well 
casing. -

( 1 0) If the monitoring well depth is such that both a minimum 2 ft. 
annular space seal and a minimum 5 ft ground surface seal cannot 
both be placed, the ground surface seal may be shortened. 

( 11) Record the depth to the bottom of the ground surface seal, also 
record the length and diameter of the well protective pipe. 

( 12) The well protective pipe should stick up a minimum of 24 in. 
above the ground surface and should always extend above the top 
of the well. 



( 13) The top of the well pipe must be within 4 in. of the top of the well 
protective pipe. 

(14) The well protective pipe should not extend into the filter pack. 

( 15) The well protective pipe should be filled with ftlter sand to within 
12 in. of the top of the well. 

{16) A weep hole may be drilled into the well protective pipe; a small 
vent hole should be cut or drilled into the well cap. 

C. After Well Installation 

l. Check for settlement of the ground surface seal; top off as necessary. 

2. Label the protective casing with the well number. 

3. Stick up wells: label the well cap inside and out with the well number. 

4. Lubricate the well lock. 
a. Do not use WD-40 or penetrating oils. 
b. Remove the lock away from the well and lubricate it with liquid 

graphite. 
c. Wipe off excess lubricant, allow the lock to "dry", then return it to the 

well. 

5. Stick up wells in high traffic areas: consider placing bumper posts around 
the well. 
a. Wood or steel, set in concrete or bentonite. 
b. At least 8 ft. long with 4 ft. stick up. 
c. Posts may be painted or flagged. 
d. Do not paint the wen protective casing. 

6. Clean up the area: pick up trash, do not burn; pick up cuttings; use a 
broom, rake, or hose down the area. 

CCHIDAP 
J:\4Q77\lECHMEMO\UPPER-AQ\UAQMWELL.DOC 
4077.0074 
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SPECIFIC OPERATING PROCEDURES 
UPPER AQUIFER INVESTIGATION 

American Chemical Service Inc. 
Griffith, Indiana 

PIEZOMETER INSTALLATION PROTOCOL 

Scope and AppUcation: This method is applicable to installing piezometers. 

I. PRE-AELD CHECKLIST 

A Health and Safety Plan with related instruments 

B. Underground Utility Check: 5 to 7 day advance notice required 

C. Off-Site access agreements completed 

D. Statement of Work detailing sample types, sample intervals, drilling and sampling 
methods 

E. Field boring logs (Montgomery Watson Standard) 

F. Daily Drilling Summary 

G. Unified Soil Classification System summary 

H. Decon solutions, brushes, buckets 

I. Soil jars (Laboratory Grade and Driller's Grade) 

J. Jar labels 

K. Driller contacted and informed 

1. Health and Safety Plan 
2. Utility check 
3. Statement of Work/Sampling Plan 

M. 150 foot tape measure 

N. Pocket penetrometer 



.. , 

__ , 

..;., 

-· 

0. Soil knife/spatula 

P. Utility Knife 

Q. Well Construction Forms 

R. Well Development Fonns 

II. FIELD CHECKLIST 

III. 

A. Check for unmarked or uncleared utilities, drive around, walk around 

B . 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

Check for overhead wires 

Drill rig access 

Health and Safety Briefmg 

Borehole location correctly staked and labeled 

Steam clean drill rods, casing, bits, split-spoon samplers, hand tools, drill rig 

Count number of drill rods to detennine the number used during drilling and 
therefore, the total depth drilled 

Confirm the correct well construction materials are present 

Prepare soil jars 

SOIL BORINGS 

Soil borings will be advanced using 4.25 inch inner diameter (ID) hollow stem 
augers (HSA). Soil samples will be collected using a 2-inch diameter split-spoon 
sampler at 2.5 ft sampling intervals (i.e. 1 to 2.5 ft, 3.5 to 5 ft, etc). Soil samples 
will be visually inspected and classified according to the Unified Soil Classification 

· System (USCS). 

A. Split Spoon Sampling 

1. Inspect split spoon 

a. Measure length of spoon from tip to shoe. 



b. Spoon tip must not be gouged, bent, or excessively worn 

c. Spoon must have a check valve; the check valve should be free of 
soil and be able to seal. 

d. Spoon tip may contain a spring sample catcher which is clean and in 
good working order. 

e. Split spoon samplers should be cleaned between boring locations using 
steam cleaning. Split spoons will be washed between sampling 
intervals using a TSP!Liquinox wash followed by a distilled water rinse. 

2. Handling Split Spoon Sample - Logging Soils 

a. Carefully open split spoon sampler. Do not slam the split spoon to open. 

b. Recognize and disregard any soil plug, sluff, or blow-in at the upper 
portion of the sample. 

c. Measure and record sample recovery. 

d. Perform pocket penetrometer test on cohesive soils, if encountered. 

e. Describe and record the soil sample in accordance with the Unified Soil 
Classification System (USCS). 

3. At nested locations, the first borehole will be drilled and sampled to at least 
two-feet into the clay confming layer which underlies the surficial sand 
aquifer. Additional boreholes will be blind drilled to the required depth for 
welllpiezometer installation. 

IV. INSTALLATION OF PIEZOMETERS 

Piezometers are constructed of either 2-inch or 1.5-inch diameter PVC material, and 
fitted with two-foot screens (piezometers installed to the base of the surficial 
aquifer) and five-foot screens (piezometers installed to intersect the water table). 

Piezometers will be installed through 4.25-inch ID hollow stem augers. Piezometers 
installed to the base of the surficial aquifer will be constructed using 2-foot screens , 
with the screened interval extending to the base of the surficial sand aquifer. Water 
table piezometers will be constructed using five-foot screens installed to intersect the 
water table (i.e .• the well screen will be placed so that approximately 2 feet of the 
well screen length is above the water table measured in the borehole). 
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A. Before Piezometer Installation 

1. Inspect screen and riser pipe inside and out for cleanliness, defects, gouges, 
cracks: reject any failed pieces. 

2. Accurately measure length of screen piece including blank sections. 

3. Measure total length of slotted interval 

4. Accurately measure length of each riser piece. 

5. Count the number of riser pieces to confirm accurate total length of well. 

6. Inspect bentonite chips or pellets: Bentonite chips or pellets should be 3/8" 
in size. 

B. During Piezometer Installation 

1. Detennine depth of piezometer placement as total length of assembled well 
string minus height of well string to above ground surface. 

2. Riser pieCes should have water tight joints: either neoprene gaskets or 
Teflon tape. Do not use glue or solvent cement. 

3. Accurately determine total piezometer depth. 
a. Measure length of riser pipe piece cut off from the total length of well 

string. 
b. Total well string length minus length of cut off piece equals total 

piezometer depth (ID) measured from top of casing (TOC). 
c. The well top should stick up a minimum or 24 inches above the ground 

surface. 

4. Install a temporary cap to prevent any materials from falling into the 
piezometer. Lower piezometer string down into the casing to the 
predetermined depth. 

5. Following installation of the piezometer pipe through the augers, the augers 
will be pulled back to approximately 3 feet below ground surface to allow 
for natural cave-in of soils around the piezometer screen. 

6. Bentonite Seal: 
a. Use bentonite chips or pellets no larger than 3/8 inch in diameter when 

placing seal through water. 
b. The bentonite seal will be installed to extend to te ground surface. 
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c. Record the type, size, and volume of sealant placed. 

C. After Piezometer Installation 

1. Check for settlement of the ground surface seal; top off as necessary. 

2. Label the PVC riser pipe with the piezometer number. 

3. Lubricate the well lock. 
a. Do not use WD-40 or penetrating oils. 
b. Remove the lock away from the well and lubricate it with liquid 

graphite. 
c. Wipe off excess lubricant. allow the lock to "dry", then return it to the 

well. 
4. Clean up the area: pick up trash, do not bum; pick up cuttings; use a 

broom, rake, or hose down the area. 

PMS 
J:\4077\TECHMEMO\UPPER-A(}.UAQPIEZO.DOC 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

77 WE:;ST JACKSON BOULEVARD 
CHICAGO, IL 60604·3590 

. 
nEI'I.'I T() TUE ATTENTION OF. 

April 29, J996 

EXPRESS MAIL 
AND BY FACSIMILE 

Mr. Ronald frehner 
Project Coordinator - ACS NPL Site 
Conestoqa-Rovers & Associates 
1801 Old Hiqhway 8, Suite 114 
St. Paul, Minnesota 55112 

RE: Clarification of Disapproval of March 1996 
Upper Aquifer Technical Memoranrlum~ 
American Chemical Setvice, Inc. Site; 
Griffith, Indiana 

Dear Mr. Frehner: 

This letter serves to clarify the United States Environmental 
Protection hgcncy's (U.S. EPA) disapproval letter dated April 18, 
1996, of the March 1996, Upper Aquifer Technical Memorandum 
suhmltted by Montgomery Watson on b~half of Respondents for the 
Arnecican Chemical Service, Inc. Site located in Griffith, Indiana 
(ACS Site) in accordance with the Unilateral ~dministraive Order 
(UAO or Order) (Docket V-W-95-C-C-260}. 

As you know, U.S. EPA and the Indiana Department of Environmental 
Management (IDEM) me! t with Respondents on Apr i.l 23, 1996, to 
discuss the u.s. EPA disapprov~~ of the Upper Aquifer Technical 
Memorandum and the proposed wells in accordance with Task 7A of 
the partially approved Pre-Design Work Plan. The Pre-Design Work 
.Plan was partially approved by u.s. EPA on September 21, 1995, 
and modified on April 15, 1996; in that approYal, u.s. EPA 
eslablished a process of working through the complex 
hydrogeologic issues at ACS wh~reby screening level data would be 
gathered by the "tracer investigation", and t}wn confirmatory 
data would collected from monitoring wells. 

This iterative process was established to deLive a meaningful 
groundwdtcr monitoring network, pre-design C.aca to establish the 
pre-remediation conditions, the scope of the neccs~ary upper 0nd 
lower groundwater remediation and to determin0 the effectiveness 
of any groundwater extraction and treatment system. 

nH:yded/Recycbblll •Prlntoo wftn VIJgo\111)10 01 Oa.sod lnl<:i: on 100Y. ~ecydc>rl r"''"' (40',C. Poalcon$1Jtntlr) 
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Groundwater wells a~e ncccss~~Y to accurately confirm charact~c, 
nature and extent of ground~ater contamination (including 
presence and absenc~ of contamination}. Piezometers are 
necessary to confirm the complex localized groundwater flow 
regimes in the vicinity of the site. This dDta will be used to 
set up both compliance and detection monitoring network. 

Although you were not present at the meeting as the Project 
Coordinator, Mr. Mark T~avers was there in your absence. At that 
meeting Respondents questioned the purpose of the ongoing 
groundwater investigation and did not believe confirmatory wells 
are necessary. 

For clarification, the UAO authorizes the additional groundwater 
characterization work and monitoring as required by EPA and IDEM. 
For example, Section Il.C.l. of the UAO Statement of Work (SOW) 
states that •Respondents shall perform sufficient additional 
sampling to identify the horizonal and vertical extent of 
groundwater contamination in order to access the degree of 
contaminant migration and to facilitate the design in of an 
effective groundwater treatment system. This shall include 
implementation of a groundwater monitoring program designed to 
detect changes in water quality or concentration of hazardous 
substances, contaminants or pollutants in the groundwater at and 
beyond the point-of-compliance and sh~ll include updgradient, 
nowngr.ad.tent and transgradient. The groundwator monitoring 
program shall provide for verification sampling and updating of 
the current local hydrogeological setting and associated 
condition ••• " 

SP.c t:. i.on T T. F.. 1. of the UAO SOW states that "Respondents shall 
design, construct, operate, and maintain a groundwater extraction 
and treatment system to restore groundwater to performance 
standards. ferformance standards include cleanup standards, 
standards of control, quality criteria in and other substantive 
requirements .... " (UAO SOW Section 11). Additionally, the 
system must be designed to dewater the site. "The Respondents 
shall install and operate an extraction system that shall consist 
of a network of wells designed to completely capture and remove 
contaminated qroundwater within the Area of Attainment .•• The 
[rnonitorin9) frequency shall, at a minimum, docum~nt Site 
conditions, contaminant concentrations, and water levels prior to 
startup of the system, at startup, and during operation such that 
a change in these parameters or Site conditions is noted in a 
timely manner so as to avoid adverse impacts to the environment 
while rnagimizing performance. Approval of the above work shall 
be made by EPA, after reasonable opportunity for review and 
comment by the State." (UAO SOW Section II.E.l.) The UAO also 
states that both a groundwater compliance and detection 
monitoring network shall be established. (UAO SOW Section 
II.F.5). 
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